VI RGI NI A 


This week L.B.S.C. begins instructions for building the tender of this old time 
American locomotive Now that the little reminder of days gone by has reached 
the stage at which she can run, most builders will be anxious to reap some of the 
reward that sweetens labour; they certainly will if they are anything like your 
humble servant! To enable this to be done, I thought it would be as well if I 
described how to build the tender before giving details of the trimmings, such as 
bell, headlight, boiler cleading and bands, which can be added at any convenient 
time. 

The tenders of most of Virginia’s full-size relations were weird and wonderful 
boxes of tricks. 

Though a few of them ran on six wheels, following British practice, the vast 
majority were furnished with two four wheeled trucks, with built-up bar frames, 
disc wheels made from chilled cast-iron, with no separate tyres. And equalized 
springing. 

The main frames were built up either from channel-section girders, or bars of 
rectangular section, with no separate beams, the side members being rounded at 
the corners and joined to two separate stiffening girders which ran down the 
middle of the frame, and to which the drawgear was bolted. 

Instead of a soleplate, the top of the frame was, covered with wooden planks, 
like the floor of a room, placed transversely and attached to the frame girders. 

The tender body was entirely separate and was erected “ on the floor.” The 
tender body followed contemporary British practice, inasmuch as it had straight 
sides with a flared coping at the top and rounded rear ends. The front ends were 
also rounded, and the coal was carried in a recess between them. This recess 
extended about halfway into the tender tank and was wider at the front than at 
the back. 

Needed stamina 

The fireman had the backbreaking job of shoveling all the coal from floor-level. 
This might not seem a very arduous job but when you consider that this involved 
lifting several tons of black diamonds to a height of three or four feet and 



throwing them into the firebox during a single journey, on an engine that was 
anything but a steady rider, it will be realised that the fireman needed both 
physical strength and good stamina. 

However, nobody in those days seemed afraid of a spot of hard work! The 
toolbox was usually placed at the back of the tank, over the drawbar, as on many 
British engines. The brake gear was at first operated by hand, and the blocks 
were placed between the wheels, the beams being of wood. A compensating 
device was fitted and the pull-rods were connected to a vertical brake-shaft on 
the fireman’s side of the tender; this had a cross-handle with both ends turned up 
like a cow’s horns and a ratchet gear underneath like that used on the brake 
shafts of street tramway-cars. 

This also provided the unfortunate “ tallowpot ” with additional exercise, until 
the advent of the Westinghouse automatic air brake. When watertroughs, or 
track-pans as they are called in America, came into vogue the tenders were fitted 
with waterscoops and the internal pipe was turned over at its upper end to 
discharge downwards. 

The tanks were long and shallow and were well stayed with sheet-metalstays, 
which also acted as anti-surge plates. 

The 3-l/2in. gauge tender 

In designing the tender for the 3-1/2 in. gauge locomotive I tried-as with the 
engine-to simplify matters for ease of construction, while keeping the outward 
appearance as correct as possible. 

The main frame is’ made from two pieces of flat steel, the ends being bent 
around to form one sill and half the beam, the two being joined by a plate which 
carries the drawgear. No central members are needed. The truck bolsters are 
made from two wider strips of steel, bent to shape, riveted to the side sills and 
furnished with pins on which the trucks are mounted, a circular rubbing-plate 
being fitted between the bolster and the truck frame. 

The trucks themselves can either be cast or built up. If the latter, the pieces are 
very simple to make and can be temporarily pinned or screwed together, the 
whole assembly being afterwards brazed at a single heating. The springing is 
precisely the same as on the engine truck. 



The wooden floor is dispensed with and a metal soleplate substituted, to which 
the tender body is attached; and as the soleplate is fixed to the frame by angles 
and screws. Removal of the screws, which are accessible at the sides of the 
frame, allows the whole tender body to be instantly taken off the frame if this 
should be required. Accidents happen even on small railroads! 

The sides and the coal recess can be bent up from a single sheet of brass, if a 
piece long enough is available the joint being made at the back of the recess; 
otherwise it can be made in two pieces with the second joint in the middle of the 
tender back. This allows for the rounded ends both front and back. The top can 
be made from one single sheet and the coping can be made from a strip attached 
to it. The big rectangular casing which houses the upper end of the pipe from the 
water-scoop on the full-size article comes in just right for a filler, as it is big 
enough to allow the handle of our emergency hand pump to be operated through 
it for the full stroke. 

The detachable handle can be carried in the toolbox at the back, nice and handy 
when somebody lets both fire and water down and there isn’t enough steam to 
operate the injector. The fittings inside the tank are to the usual L.B.S.C. 
standards. 

Frame construction 

Two pieces of soft mild steel, 1/2 in. wide, 1/8 in. thick, and approximately 22- 
1/2 in. long, are required for the frame. These are bent around at each end to 
form right angles with a 9/16in. radius, as shown in the plan drawing, so that the 
overall length is 16-3/4 in. 

The easiest way to do this is to put a piece of 1/2 in. round bar in the bench vice, 
with about 1-1/2 

in. projecting from the side of the jaws. Mark the piece of steel, then put a piece 
of gas pipe or something similar, over the end of the steel to give extra leverage. 
Place the steel with the marked spot on the bar in the vice jaws, then a good 
hearty press down on both ends will form the desired bend. 

Although the piece of bar is l/2in. dia. the slight spring in the strip will form the 
bend to the given radius. Before I had a bending machine I made all my bends in 
the above manner and had no 



trouble. Anybody of average strength will find the bending easy. 


Check off the ends with a trysquare to make certain that they are exactly at right 
angles with the sides, then lay them on the bench with the ends touching and 
measure across from side to side. 

Note how much needs taking off the ends to bring the sides 5-1/8 in. apart and 
reduce them. 

Now cut two pieces of 3/32-in. steel to 3/4-in. width, one 1-1/4 in. long and the 
other 1-3/4 in. 

Round off the edges of the longer one as shown. The semicircular sockets for the 
coupling-pins can easily be milled up from a piece of 7/16in. x 3/8in. steel bar, 
about 2-l/4in. long; 7/16 in. square will do at a pinch. 

Mill a groove in this, 3/16 in. wide and 5/16 in. deep. 

If a regular miller is available it is only a few minutes work with the steel in the 
machine-vice on the table and a 3/16-in.-slotting cutter on the arbor. It can be 
done in the lathe with a similar cutter on an arbor between centres and the steel 
in a machine-vice (regular or improvised) on the saddle, setting the steel in the 
vice at such a height that the full depth is taken out at one cut. 

Any Myford or similar lathe will do this quite well with the backgear in and 
plenty of cutting oil applied by drip-can or brush. Feed very slowly with the 
cross-slide handle. Alternatively, clamp the piece of metal under the slide-rest 
tool-holder and end mill the groove, as I have described for other similar jobs. 

After the groove is formed cut the piece in half and round off the grooved side to 
the shape shown in plan. Next cut away the metal at the bottom of the groove for 
about 1/2-in. width to clear the end of the drawbar or coupling-link when 
coupled up; this can be done by drilling and filing. Then drill the hole for the 
pin. 

Finally drill a No 41 hole at each side of the clearance and rivet the socket to the 
plate in the position shown. The front one is fitted level with the bottom of the 
plate to line up with the drawbar or link on the engine; the back one is fitted in 
the middle of the plate to bring the slot to the correct height to couple on to a 
passenger car. 



Against-the-clock method 


Put the two halves of the frame together on the bench (which must be level), 
clamp the coupler assemblies at each end over the joints, drill No 41 holes 
through plates and frames and rivet up with 3/32 in. charcoal-iron rivets. To 
make the job extra strong, I advise brazing or silver-soldering the lot,; and if this 
is done only 1/16 in. rivets need be used to hold the parts together. 

Incidentally, as I’m always running against the clock, I shall make both my 
sockets from a 3/8 in. 

slice parted off a 1-1/8 in. offcut of steel shafting, milling a groove 5/16 in. deep 
and 3/8in. wide on opposite sides of it. This will be sawn across the middle, the 
sawn parts run under a 1/2-in. cutter on the miller to true them up and the 
clearances at the bottom of the groove formed with a Woodruff key-seat cutter. 
Drill the pinholes, and there we are! 

Truck bolsters 

The truck bolsters may be cast, or bent up from 1-1/4 in. x 1/8-in. steel. If they 
are cast, the pin for attachment of the truck and the rubbing plate will be cast 
integral, and there should also be a chucking-piece cast on opposite the pin. If 
this is held in the three-jaw the pin can be turned and 

screwed and the contact surface faced off at the same setting. All that then 
remains will be to smooth off both ends with a file, set the bolsters between the 
frames at the positions indicated and rivet up. 

For the bent-up bolsters, two pieces of steel, of section as mentioned above, and 
6-1/4 in. long, will be required. Mark off the centre and at 1 in. each side of it 
make a slight bend to the angle shown in the cross-section. Place this across the 
frame and mark off where the vertical bends will have to be made to bring the 
overall width to 5-l/8in. which is the correct distance between the sides of the 
frame 

The bends can be made in the bench vice. Should the steel be hard, make it red 
hot at the bends, otherwise it will crack on the outside of them. Check for correct 
width then set each bolster in position shown and make ‘sure that the bottom is 
exactly 9/16 in. below the bottom of the frame. 



Fix temporarily in position with toolmakers cramps then drill three No 41 holes 
through frame and bolster and rivet up. File off any of the bolster side, which 
projects above the top edge of the frame. 

On the centre line of the bolster, and exactly midway between the sides of frame, 
drill a 1/4 in. 

clearing hole. For the pins, chuck a piece of 3/8 in. round mild steel in the three- 
jaw, face the end, and turn down l/4in. length to 1/4 in. dia. and screw 1/4 in. x 
40. Part off at 13/16in. from the shoulder, reverse in chuck and turn down the 
other end to 1/4 in. dia. sufficient to leave 13/32 in. 

length the full 3/8 in. dia. 

Test for accuracy 

Screw 1/4 in. x 40. Put this end through the hole in the bolster and secure with a 
nut made from 3/8-in. hexagon rod; either steel or brass will do. The complete 
frame assembly should then be laid on something flat and true, such as the lathe 
bed, to test it for accuracy. If both sides do not touch the flat surface for their full 
length, carefully twist the frame until they do; a little careful manipulation will 
do the trick. 

Warning to beginners-when setting the bolsters in the frame do not get mixed as 
to which is front and back of the frame. The front is the end with the low coupler 
socket and the centre line of the bolster should be 4-l/2in. behind this. The other 
one is set only 4-l/2in. from the back end, the distance between the truck pins 
being 8 in. Not that it matters a great deal if they are reversed, but we might as 
well have things right! 

Soleplate 

The soleplate on which the tender body is mounted can be cut from a piece of 
hard-rolled sheet brass of 16-gauge, 6-3/4 in. wide and 16-7/8 in. long after the 
ends have been cut square. The back corners should be rounded off with a file to 
3/4-in. radius. Nick a piece 5/8 in. square- out of each front corner and then file 
the resulting double corners to similar radii, as shown in the plan of the tender 
body. 

Lay the finished soleplate on the bench and put the frame on top of it, upside 



down-naturally!-adjusting same until the soleplate projects an even distance all 
around the frame. 

Hold it there firmly and then run your scriber all around the inside of the frame, 
making a deep scratch on the soleplate. Now remove the frame and at the places 
indicated on the frame drawing by dotted lines rivet four pieces of 3/8in. x 3/32 
in. angle. Either commercial brass angle can be used, or the pieces can be bent 
up from sheet brass of 13-gauge in the bench vice. 

Making it watertight 

Two similar pieces can also be riveted on, midway between the others. They 
should all be set close to the scribed line indicating the frame outline; and after 
riveting, sweat them over with solder so that no water can leak through from the 
tank. 

After the tender body is mounted on the soleplate and the whole bag of tricks 
erected on the frame these angles will project down inside the frame and will be 
attached to it by two 3/32 in. or 3/48 in. 

screws passing through clearing holes in the frame into tapped holes in the angle. 
Removal of the screws will allow the complete tender body to be lifted off the 
frame if required. 

While the principle of the tender trucks for Virginia is the same as that of the 
engine truck, the frames are outside the wheels, and this calls for a different 
method of construction. It would be sheer waste of labour and material to cut the 
top frame-bars and centre-piece from a single plate, so separate components are 
used and the complete assembly brazed at the joints. 

It is possible that castings comprising centre section, rubbing plate, top bars, and 
pedestals all cast integral, may be available from our advertisers, and the use of 
these would save a lot of work. The castings would only need cleaning up with a 
file, the pedestal jaws truing up, and the rubbing-plate facing off and drilling; 
operations which do not need any detailing out. 

The top frame bars on a built-up truck will need two pieces of 1/4 in. x 3/16 in. 
mild steel, squared off at the ends to a length of 5-1/4 in. The centre piece is a 4- 
1/2 in. length of 1-5/8 in. x 3/16 in. 



mild steel; this must also be dead square at the ends. If a millin g machineis not 
available it can be held truly in the four-jaw chuck and the ends faced off with a 
round nose tool set crosswise in the rest. 

Simple method 

Drill a 1/2 in. hole exactly in the middle. To hold it in position For brazing to the 
frame bars use two 1/16 in. or 1/72 screws put through clearing holes in the 
thickness of the frame bars (No 51 drill) into tapped holes in the ends of the 
centre-piece, about 1 in. apart. 

If the pedestals are cut from 3/8in. x l/4in. mild steel, no machining will be 
required on the sliding faces. Eight will be needed for each truck and all must be 
exactly the same length. Tip for beginners who want to do the job quickly and 
accurately; chuck a length of above section steel in the four-jaw and set to run 
truly. No need for absolutely accurate setting; approximate is good enough. 

Put a piece of round rod, any convenient size, in the tailstock chuck and run it up 
until it touches the end of the rod in the four-jaw. Set your parting-tool to part off 
carefully a 7/8 in. length, setting the tool at such a height in the tool-holder that it 
parts off without leaving a pip. 

Slack jaws 1 and 2 of the four-jaw chuck, pull out of the bar until it touches the 
stop in the tailstock chuck, tighten jaws, part off, and repeat operation until you 
have 16 pieces. They should all be the same length with nicely squared ends if 
neither the rod in the tailstock chuck, nor the slide-rest, have been moved during 
the operation. 

Spacing inner pedestals 

Drill a No 51 hole in the frame bar directly above the location of each pedestal 
then clamp a pedestal at the end with a toolmakers clamp, lining it up with the 
end of the top bar and keeping it flush with the sides. Run the 51 drill through 
the hole in the bar, making a countersink on the top of pedestal, remove, drill the 
countersink with a No 55 drill for about l/4in. depth, and tap 1/16 in. or 1/72. 

Replace the pedestal and fix with a steel screw. When attaching the inner 
pedestals put a piece of bar 1/2 in. wide between inner and outer, as a spacer, and 
clamp the lot together while running the drill through the hole in the frame; this 
will ensure correct spacing. 



Cover all the joints between frame bars, pedestals, and centre-piece with wet 
flux, lay the assembly on its back on some small coke in the brazing pan, heat 
the lot to bright red, and apply a piece of thin soft brass wire or easy running 
brazing strip to each joint. If the heat is sufficient the brazing material will melt 
and penetrate right through the joint. Run a fillet between centre-piece and frame 
bar at each corner. Let it cool to black, quench in water, clean up, and file off all 
the screw heads. 

The combined pedestal-tie and staybar is a 5 in. length of 1/4 in. x 3/32 in. mild 
steel. Drill four No 41 holes at the spacing shown in the underside view, then 
clamp the piece of strip steel temporarily in place, locate the screw holes through 
those in the strip, mark the strip so that it can be replaced the same way, drill the 
marked places on the bottoms of the pedestals with No 48 drill, tap 3/32 in. 

or 3/48 and attach tie-bars with screws to suit. 

Chuck a piece of 1-1/4 in. round bar -bronze or gunmetal for preference, but 
brass will do if nothing better is available-face the end, centre, drill to 3/8in. 
depth with 23/64in. drill, turn down 3/16 in. 

length to a press fit in the hole in the middle of the centre piece and part off at a 
bare 1/8 in. from the shoulder. Reverse in chuck, 

gripping by the spigot, face off the disc to 3/32in. thickness, and put a 3/8 in. 
parallel reamer through the hole. Press the spigot into the hole in the centre 
piece. 

AXLEBOXES AND SPRINGING 

The axleboxes may be made from drawn bronze or gunmetal bar of 3/4 in. x 
9/16 in. section, or nearest larger, or from castings. If the latter, they will be cast 
in a stick, with the fancy fronts (representing the lids of the full-sized boxes) cast 
on. The sides of either the drawn bar or he cast sticks are milled off in exactly 
the same way as those described for the engine truck, so repetition is 
unnecessary. The lengths can be either parted off in the four-jaw, or sawn off, 
and the ends faced in the chuck to 5/8 in. length. The boxes should be an easy 
sliding fit between the pedestals, but not slack. 

Drill a 1/4-in. hole 7/16-in. deep in the back of each box. If a drilling machine is 
not available, chuck the boxes truly in the four-jaw and centre and drill with the 



tailstock in the usual way, as the holes must be perfectly square with the back 
and sides. It will be noticed that only one flange is shown, and that is on the 
inside of truck frame; this is to allow the boxes free movement to tilt on an 
uneven track, 

Drill a 1/16-in. oiling hole in the front of each box near the top, sloping down to 
the journal hole. If the fancy fronts are fitted, this can be just below the dummy 
hinges. Personally I shouldn’t bother about the dummy lids, but should just bevel 
off the edges of the boxes where they project beyond the pedestals. 

I have done this with British pattern tender axle boxes, and they look quite all 
right. However, some folk worry ‘more about a little detail like that than they do 
about the efficiency of the engine-there is no accounting for tastes! 

The arrangement of equalizers and springs is precisely the same as on the engine 
truck, the equalizers being cut from 16-gauge steel to the dimensions shown in 
the drawing. The same applies to the hangers, which are attached to the 
equalizers by 1/16-in. iron rivets. Dummy cast springs are drilled 1/4 in. in the 
hoop to take a spiral spring, which bears against the underside of the frame bar, 
when the springs are erected. 

The springs are fixed in the inverted position shown between the hangers either 
by long 1/16-in. 

rivets through the bottoms of the hangers and the holes in the ends of the springs, 
or by bolts made from 1/16 in. silver steel, screwed and nutted at each end, 
according to the desire of the builder of the locomotive. 

Should anybody wish to fit working leaf springs, proceed exactly as described 
for the engine truck as the spring sizes are the same for both engine and tender 
trucks and they are erected in the same way. 

WHEELS AND AXLES 

The wheels are of the disc pattern, spokeless, and are 2 in. dia. on thread with 
l/8in. flanges, and the bosses are drilled 19/64in. and reamed 5/16 in. Again, 
there is no need to repeat the instructions for turning them. 

The axles can be turned from 5-l/4in. lengths of 3/8 in. round steel (silver steel 
or drill-rod are most durable) which can be held in the three-jaw chuck, and both 



journal and wheel seat turned at the same setting so that it doesn’t matter if the 
chuck is a wee bit out of truth as the wheel seat must of necessity be true with 
the journal. Both wheels can be pressed on to each axle right away. 

How the trucks are erected 

Assembly and erection is very easily done. To assemble a truck, lay the frame 
upside-down on the bench and take off the tie-bars. Wind up four spiral springs 
exactly as described for the engine truck. Put one in the hole in the spring hoop, 
and insert the assembly of spring and equalisers between the pedestals, the ends 
of the equalisers going over the outsides of the framebars and pedestals, and the 
spring bearing on the frame bar. 

Put an axlebox on each end of the axle and carefully fit the axleboxes to the 
pedestal jaws. If the boxes are made to instructions, and the jaws are correctly 
spaced, the boxes should be interchangeable. Note if the boxes bear evenly on 
the ends of the equalisers, and if O.K. all that remains is to replace the tie-bars 
and screws. 

A rubbing-plate is needed between the bushing in the top of the centrepiece and 
the bottom of a truck bolster bent up from l-l/4in. x l/8in. steel. This is merely a 
disc of brass 3/32-in. thick, 1-1/4 

in. dia. with a 3/8 in. clearing hole in the middle. It may be cut from sheet or 
parted off from a piece of the same kind of bar used for the bushing. 

Put it over the pin in the bolster, put on the truck, and secure it with a steel 
washer and a nut made 

from 3/8 in. hexagon steel. The truck should swivel quite freely on the pin, with 
about l/32in. 

clearance between the bottom of bushing, and the retaining washer. To prevent 
the nut slacking off when the engine runs at a high speed over a rough track (and 
she will be able to do just that, as you will see) drill a No 50 hole right through 
nut and screwed end of pin and put a 1/16 in. split-pin in it. That will do the 
trick. 


Now, if the tender chassis is tried on t he track, it should run quite freely. Try it 
with some weights on the soleplate and note if the springs and equalisers 



function all right before fitting the body and tank. 

Variations for casting-built trucks 

If a small boss is cast on the underside of a cast truck frame,, on the opposite 
side to the bearing face which takes the place of the turned centre flange on the 
built-up truck, it could be held in the three-jaw and the flange faced off and 
drilled for the 3/8 in. pin at the same setting to Otherwise,. 

the frame would have be held m the four-jaw for this operation. The axleboxes, 
equalisers and springs are made and fitted exactly as described for a built-up 
truck and a similar tie-bar is fitted at the bottom of the cast-on pedestals at each 
side. 

Regarding cast truck bolsters, I have included here a drawing of one of suitable 
pattern. The main part of it looks something like a river punt, and no rubbing- 
plate is needed between the underside and the centre of the truck, as a substitute 
for it is cast integral, below which is a boss which is turned and screwed to serve 
as the centre-pin. 

Again, if a chucking-piece is cast on the inside of the “ punt,” opposite to the 
above-mentioned excrescences, this could be gripped in the three-jaw and the 
facing, turning, and screwing done at the one setting. Otherwise, the casting 
would have to be chucked in the four-jaw with the boss for the pin running” 
truly. The assembly and erection of the whole bag of tricks is carried out in the 
same way as just described for the built-up arrangement. 

While this serial has been running I have received some letters asking if the 
locomotive could be built to halfsize to haul a train of old-fashioned wooden 
cars on a “ scenic ” line, as a pleasing variation to the usual-type of British 
locomotive used for this purpose. Also some of our American friends want to 
build a bigger edition to run on a 4-3/4in. gauge track, and they are asking about 
the boiler. Virginia could easily be adapted to any size within reason, taking the 
3-l/2in. gauge dimensions as a basis, and varying the details to suit the size of 
the required engine. 

For l-3/4in. gauge, the principal dimensions should be halved, as near as 
possible, but the distance over outside of frames should be 1-7/16 in. and the 
distance between the backs of the wheels 1-9/16 



in. The wheels themselves should be 1/4 in. wide on the treads, with 3/32in. 
flanges about 3/64 in. 

thick. 

If sprung coupled axles are desired, underhung spiral springs should be used, one 
under each axlebox. Cylinders should, be 9/16 in. bore and 3/4in. stroke, with 
loose-eccentric gear set to cut-off at about 60 per cent. A simple displacement 
lubricator would serve. 

The boiler could be of the simple water-tube type , fired by a spiritlamp or one of 
my small oil-burners. The outer casing should be half the size of the 3-l/2in. 
boiler,; made from 20-gauge steel with a lining of 1/16 in. asbestos millboard 
around the firebox wrapper. The inside barrel 

could be made from 1-1/4 in. seamless copper tube about 22-gauge, not thicker 
than 20-gauge, with 16-gauge ends and backhead and two 5/32in. watertubes, all 
joints being silver soldered. 

No pump under the boiler would be needed, water being supplied by a hand- 
pump in the tender. 

The amount of water in the boiler would last quite a while on a non-stop run 
with a normal train, and it could be replenished in a matter of a ‘minute or so 
while the train stopped at a station. With cylinders of the size mentioned, even- 
fired with a spirit lamp the baby Virginia would have no difficulty in making 
enough steam to haul quite .a big kiddy. 

With an oil-burner, it would pull an average adult; a 2-6-0 with similar size 
cylinders and wheels, which I built as a present for a friend now, alas in the land 
beyond Jordan, hauled my weight around my own little railway for over 20 min. 
nonstop, and would have kept going indefinitely if the tender had held enough 
water. 

I kept up the level by operating the hand-pump every time she started to blow off 
at 80 lb. Anybody who wishes to build a half-size American tea-kettle can 
follow the general construction of any of the similar size jobs I have described, 
such as the Dot (half-sized Doris) and so on. 

An enlargement to 4-3/4 in. gauge is a different sort of proposition. While the 



general dimensions can be increased in the proportion of 4 to 3 certain details 
like the cross-sections of the motion rods, valve gear, etc., can be made more 
proportionate to those of a full-size locomotive. 

The boiler, too, would need a separate design for this size, as it would be no 
good just to use the same number of tubes, but of larger diameter, to cite just one 
variation. 

While the principle of the tender trucks for Virginia is the same as that of the 
engine truck, the frames are outside the wheels, and this calls for a different 
method of construction. It would be sheer waste of labour and material to cut the 
top frame-bars and centre-piece from a single plate, so separate components are 
used and the complete assembly brazed at the joints. 

It is possible that castings comprising centre section, rubbing plate, top bars, and 
pedestals all cast integral, may be available from our advertisers, and the use of 
these would save a lot of work. The castings would only need cleaning up with a 
file, the pedestal jaws truing up, and the rubbing-plate facing off and drilling; 
operations which do not need any detailing out. 

The top frame bars on a built-up truck will need two pieces of 1/4 in. x 3/16 in. 
mild steel, squared off at the ends to a length of 5-1/4 in. The centre piece is a 4- 
1/2 in. length of 1-5/8 in. x 3/16 in. mild steel; this must also be dead square at 
the ends. If a millin g machineis not available it can be held truly in the four-jaw 
chuck and the ends faced off with a round nose tool set crosswise in the rest. 

Simple method 

Drill a 1/2 in. hole exactly in the middle. To hold it in position For brazing to the 
frame bars use two 1/16 in. or 1/72 screws put through clearing holes in the 
thickness of the frame bars (No 51 drill) into tapped holes in the ends of the 
centre-piece, about 1 in. 

apart. 

If the pedestals are cut from 3/8in. x l/4in. mild steel, no machining will be 
required on the sliding faces. Eight will be needed for each truck and all must be 
exactly the same length. Tip for beginners who want to do the job quickly and 
accurately; chuck a length of above section steel in the four-jaw and set to run 
truly. No need for absolutely accurate setting; approximate is good enough. 



Put a piece of round rod, any convenient size, in the tailstock chuck and run it up 
until it touches the end of the rod in the four-jaw. Set your parting-tool to part off 
carefully a 7/8 

in. length, setting the tool at such a height in the tool-holder that it parts off 
without leaving a pip. 

Slack jaws 1 and 2 of the four-jaw chuck, pull out of the bar until it touches the 
stop in the tailstock chuck, tighten jaws, part off, and repeat operation until you 
have 16 pieces. 

They should all be the same length with nicely squared ends if neither the rod in 
the tailstock chuck, nor the slide-rest, have been moved during the operation. 

Spacing inner pedestals 

Drill a No 51 hole in the frame bar directly above the location of each pedestal 
then clamp a pedestal at the end with a toolmakers clamp, lining it up with the 
end of the top 

bar and keeping it flush with the sides. Run the 51 drill through the hole in the 
bar, making a countersink on the top of pedestal, remove, drill the countersink 
with a No 55 

drill for about l/4in. depth, and tap 1/16 in. or 1/72. 

Replace the pedestal and fix with a steel screw. When attaching the inner 
pedestals put a piece of bar 1/2 in. wide between inner and outer, as a spacer, and 
clamp the lot together while running the drill through the hole in the frame; this 
will ensure correct spacing. 

Cover all the joints between frame bars, pedestals, and centre-piece with wet 
flux, lay the assembly on its back on some small coke in the brazing pan, heat 
the lot to bright red, and apply a piece of thin soft brass wire or easy running 
brazing strip to each joint. If the heat is sufficient the brazing material will melt 
and penetrate right through the joint. 

Run a fillet between centre-piece and frame bar at each corner. Let it cool to 
black, quench in water, clean up, and file off all the screw heads. 



The combined pedestal-tie and staybar is a 5 in. length of 1/4 in. x 3/32 in. mild 
steel. 

Drill four No 41 holes at the spacing shown in the underside view, then clamp 
the piece of strip steel temporarily in place, locate the screw holes through those 
in the strip, mark the strip so that it can be replaced the same way, drill the 
marked places on the bottoms of the pedestals with No 48 drill, tap 3/32 in. or 
3/48 and attach tie-bars with screws to suit. 

Chuck a piece of 1-1/4 in. round bar -bronze or gunmetal for preference, but 
brass will do if nothing better is available-face the end, centre, drill to 3/8in. 
depth with 23/64in. 

drill, turn down 3/16 in. length to a press fit in the hole in the middle of the 
centre piece and part off at a bare 1/8 in. from the shoulder. Reverse in chuck, 
gripping by the spigot, face off the disc to 3/32in. thickness, and put a 3/8 in. 
parallel reamer through the hole. Press the spigot into the hole in the centre 
piece. 

AXLEBOXES AND SPRINGING 

The axleboxes may be made from drawn bronze or gunmetal bar of 3/4 in. x 
9/16 in. 

section, or nearest larger, or from castings. If the latter, they will be cast in a 
stick, with the fancy fronts (representing the lids of the full-sized boxes) cast on. 
The sides of either the drawn bar or he cast sticks are milled off in exactly the 
same way as those described for the engine truck, so repetition is unnecessary. 
The lengths can be either parted off in the four-jaw, or sawn off, and the ends 
faced in the chuck to 5/8 in. length. The boxes should be an easy sliding fit 
between the pedestals, but not slack. 

Drill a 1/4-in. hole 7/16-in. deep in the back of each box. If a drilling machine is 
not available, chuck the boxes truly in the four-jaw and centre and drill with the 
tailstock in the usual way, as the holes must be perfectly square with the back 
and sides. It will be noticed that only one flange is shown, and that is on the 
inside of truck frame; this is to allow the boxes free movement to tilt on an 
uneven track, 

Drill a 1/16-in. oiling hole in the front of each box near the top, sloping down to 



the journal hole. If the fancy fronts are fitted, this can be just below the dummy 
hinges. 

Personally I shouldn’t bother about the dummy lids, but should just bevel off the 
edges of the boxes where they project beyond the pedestals. 

I have done this with British pattern tender axle boxes, and they look quite all 
right. 

However, some folk worry ‘more about a little detail like that than they do about 
the efficiency of the engine-there is no accounting for tastes! 

The arrangement of equalizers and springs is precisely the same as on the engine 
truck, the equalizers being cut from 16-gauge steel to the dimensions shown in 
the drawing. 

The same applies to the hangers, which are attached to the equalizers by 1/16-in. 
iron rivets. Dummy cast springs are drilled 1/4 in. in the hoop to take a spiral 
spring, which bears against the underside of the frame bar, when the springs are 
erected. 

The springs are fixed in the inverted position shown between the hangers either 
by long 1/16-in. rivets through the bottoms of the hangers and the holes in the 
ends of the springs, or by bolts made from 1/16 in. silver steel, screwed and 
nutted at each end, according to the desire of the builder of the locomotive. 

Should anybody wish to fit working leaf springs, proceed exactly as described 
for the engine truck as the spring sizes are the same for both engine and tender 
trucks and they are erected in the same way. 

WHEELS AND AXLES 

The wheels are of the disc pattern, spokeless, and are 2 in. dia. on thread with 
l/8in. 

flanges, and the bosses are drilled 19/64in. and reamed 5/16 in. Again, there is 
no need to repeat the instructions for turning them. 

The axles can be turned from 5-l/4in. lengths of 3/8 in. round steel (silver steel 
or drill-rod are most durable) which can be held in the three-jaw chuck, and both 



journal and wheel seat turned at the same setting so that it doesn’t matter if the 
chuck is a wee bit out of truth as the wheel seat must of necessity be true with 
the journal. Both wheels can be pressed on to each axle right away. 

How the trucks are erected 

Assembly and erection is very easily done. To assemble a truck, lay the frame 
upside-down on the bench and take off the tie-bars. Wind up four spiral springs 
exactly as described for the engine truck. Put one in the hole in the spring hoop, 
and insert the assembly of spring and equalisers between the pedestals, the ends 
of the equalisers going over the outsides of the framebars and pedestals, and the 
spring bearing on the frame bar. 

Put an axlebox on each end of the axle and carefully fit the axleboxes to the 
pedestal jaws. If the boxes are made to instructions, and the jaws are correctly 
spaced, the boxes should be interchangeable. Note if the boxes bear evenly on 
the ends of the equalisers, and if O.K. all that remains is to replace the tie-bars 
and screws. 

A rubbing-plate is needed between the bushing in the top of the centrepiece and 
the bottom of a truck bolster bent up from l-l/4in. x l/8in. steel. This is merely a 
disc of brass 3/32-in. thick, 1-1/4 in. dia. with a 3/8 in. clearing hole in the 
middle. It may be cut from sheet or parted off from a piece of the same kind of 
bar used for the bushing. 

Put it over the pin in the bolster, put on the truck, and secure it with a steel 
washer and a nut made from 3/8 in. hexagon steel. The truck should swivel quite 
freely on the pin, with about l/32in. clearance between the bottom of bushing, 
and the retaining washer. 

To prevent the nut slacking off when the engine runs at a high speed over a 
rough track (and she will be able to do just that, as you will see) drill a No 50 
hole right through nut and screwed end of pin and put a 1/16 in. split-pin in it. 
That will do the trick. 

Now, if the tender chassis is tried on t he track, it should run quite freely. Try it 
with some weights on the soleplate and note if the springs and equalisers 
function all right before fitting the body and tank. 


Variations for casting-built trucks 



If a small boss is cast on the underside of a cast truck frame,, on the opposite 
side to the bearing face which takes the place of the turned centre flange on the 
built-up truck, it could be held in the three-jaw and the flange faced off and 
drilled for the 3/8 in. pin at the same setting to Otherwise,, the frame would have 
be held m the four-jaw for this operation. The axleboxes, equalisers and springs 
are made and fitted exactly as described for a built-up truck and a similar tie-bar 
is fitted at the bottom of the cast-on pedestals at each side. 

Regarding cast truck bolsters, I have included here a drawing of one of suitable 
pattern. 

The main part of it looks something like a river punt, and no rubbing-plate is 
needed between the underside and the centre of the truck, as a substitute for it is 
cast integral, below which is a boss which is turned and screwed to serve as the 
centre-pin. 

Again, if a chucking-piece is cast on the inside of the “ punt,” opposite to the 
above-mentioned excrescences, this could be gripped in the three-jaw and the 
facing, turning, and screwing done at the one setting. Otherwise, the casting 
would have to be chucked in the four-jaw with the boss for the pin running” 
truly. The assembly and erection of the whole bag of tricks is carried out in the 
same way as just described for the built-up arrangement. 

While this serial has been running I have received some letters asking if the 
locomotive could be built to halfsize to haul a train of old-fashioned wooden 
cars on a “ scenic ” line, as a pleasing variation to the usual-type of British 
locomotive used for this purpose. Also some of our American friends want to 
build a bigger edition to run on a 4-3/4in. gauge track, and they are asking about 
the boiler. Virginia could easily be adapted to any size within reason, taking the 
3-l/2in. gauge dimensions as a basis, and varying the details to suit the size of 
the required engine. 

For l-3/4in. gauge, the principal dimensions should be halved, as near as 
possible, but the distance over outside of frames should be 1-7/16 in. and the 
distance between the backs of the wheels 1-9/16 in. The wheels themselves 
should be 1/4 in. wide on the treads, with 3/32in. flanges about 3/64 in. thick. 

If sprung coupled axles are desired, underhung spiral springs should be used, one 
under each axlebox. Cylinders should, be 9/16 in. bore and 3/4in. stroke, with 



loose-eccentric gear set to cut-off at about 60 per cent. A simple displacement 
lubricator would serve. 

The boiler could be of the simple water-tube type , fired by a spiritlamp or one of 
my small oil-burners. The outer casing should be half the size of the 3-l/2in. 
boiler,; made from 20-gauge steel with a lining of 1/16 in. asbestos millboard 
around the firebox wrapper. The inside barrel could be made from 1-1/4 in. 
seamless copper tube about 22-gauge, not thicker than 20-gauge, with 16-gauge 
ends and backhead and two 5/32in. 

watertubes, all joints being silver soldered. 

No pump under the boiler would be needed, water being supplied by a hand- 
pump in the tender . The amount of water in the boiler would last quite a while 
on a non-stop run with a normal train, and it could be replenished in a matter of a 
‘minute or so while the train stopped at a station. With cylinders of the size 
mentioned, even-fired with a spirit lamp the baby Virginia would have no 
difficulty in making enough steam to haul quite 

.a big kiddy. 

With an oil-burner, it would pull an average adult; a 2-6-0 with similar size 
cylinders and wheels, which I built as a present for a friend now, alas in the land 
beyond Jordan, hauled my weight around my own little railway for over 20 min. 
nonstop, and would have kept going indefinitely if the tender had held enough 
water. 

I kept up the level by operating the hand-pump every time she started to blow off 
at 80 

lb. Anybody who wishes to build a half-size American tea-kettle can follow the 
general construction of any of the similar size jobs I have described, such as the 
Dot (half-sized Doris) and so on. 

An enlargement to 4-3/4 in. gauge is a different sort of proposition. While the 
general dimensions can be increased in the proportion of 4 to 3 certain details 
like the 

cross-sections of the motion rods, valve gear, etc., can be made more 
proportionate to those of a full-size locomotive. 



The boiler, too, would need a separate design for this size, as it would be no 
good just to use the same number of tubes, but of larger diameter, to cite just one 
variation. 



VIRGINIA 


By L.B.S.C. 

Though outwardly a museum piece, this old American 
locomotive will put up a modern performance 


I K RESPONSE to many requests for 
a description of an old-type 
American locomotive—typical 
of her period but capable of real 
worlc^T have pleasure in present¬ 
ing Virginia. But before going 
into any details of construction I 
would like to address a Few re¬ 
marks to prospective builders, 
both in this country and the United 
State, 

Now anyone with average skill 
could obtain a set. of drawings- of such 
a locomotive* reduce them to one- 
sixteenth of full size and go ahead and 
build the engine in accordance; but 


tile result, while maybe very nice to 
look at, would be about the biggest 
disappointment ever as far as working 
was concerned. As I haw so many 
times tried to emphasise, Nature will 
not. submit to being scaled and 
proportions which arc quite all right 
for 4 ft, 84 in. gauge are moVe or less 
useless for 3-J in r gauge. 

The reason why 1 stress this point, 
especially for the benefit of new¬ 
comers to our craft, is just this: When 
I set out to design a small locomotive, 
the object T have in mind is the 
same as that of a designer of a full- 
size one + namely, to produce an engine 
that will perform in the manner ex- 






















posted of it, with the greatest efficiency 
and lHc least trouble. To gei this 
result tfie various' parts must be 
arranged to sun the size of the engine 
and this is what I have done in the 
case- dT Virginia. 

It would merely be a waste of lime 
to make a complaint that certain parts 
are not the sanre as in full-size practice 
because they arc not intended to be. 
Another point I always consider is 
ease of construction for those builders 
who arc either tackling their first 
locomotive-or have little in the way 
nf equipment and workshop facilities. 
This engine can be built .by the aid 
of a lathe of not less than 3 in. centres 
—dr 6 in, swing as it would be termed 
in the U.S.A,—a small dri Lling machine 
and the usual assortment of hand 
tools found in ail average amateur 
workshop. Naturally, the less facilities 
available the more patience is required 
and the longer the joh wifi take: but 
the main thing is ii can he done. Now- 
let us Lake a look at what we shall have 
to do. 

Representative 4-4-1) 

'Virginia is not an exact copy of 
any particular full-size engine, but 
she is representative of the usual type 
of 4’4-0 turned out by Baldwin, 
Rogers, Rink Icy, Grant and other 
locomotive builders during the latter 
part of the last century. These were 
coal-burners—hence the type of 
smokestack shown. But she can be 


made to represent an earlier wood- 
burner by r fitting a balloon -stack, of 
which I will show a drawing later. 

These engines had wooden pilot 
beams and* as a little wood beam 
would lack strength. I have substituted 
a metal one with rounded ends to look 
like the full-size job. The frames wctc 
built up of harft bolted together—I 
have substituted frames cut from the 
solid hut having the same appearance. 
As the single bar or' rail between 
driving wheels and cylinders would be 
too frail if made of proportionate size, 
I have shown it much deeper but it 
does not look out of place. The 
pedestals and pedestal ties arc similar 
to fid 1-size. buL the axl chores arc 
simple one-piece reamed blocks, the 
same as I specify on Hritish engines. 

In full size the cylinders were cast 
with half the smokehox saddle integral 
with each, and the steam and exhaust 
ways were cast in. In 3£in. gauge 
this would be a rather tricky job and 
special castings would have to be 
made which, of course, would send 
up the cost. I have a set of cylinders 
of this type* but they have no cored 
passages and it would be quite a job 
to drill the steam and exhaust ways in 
them, 

I have therefore substituted separate 
cylinders bolted to tire side of the 
frames which are enlarged at the front 
end to accommodate them. The 
smokebox saddle Is a separate easting 
which rests on the frames and gives 
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the same appearance as if the lot 
were in one piece. This does away at 
one fell swoop with much awkward 
machining and fitting, the steam and 
exhaust connections being simple 
pipes and tee-pieces. Room is also 
obtained for a mechanical lubricator— 
a refinement never dreamed of by 
Virginia’s not-so-big sisters ! This 
arrangement of cylinders does not 
affect the leading truck which is of the 
sliding type with a central block and 
pivot. It has bar frames cut from solid, 
like the main frames, and equalised 
springing. 

The alligator crossheads run be¬ 
tween cantilever guide bars which 
are supported at the outer ends by a 
gyide yoke going across the frames and 
forming a stay. The valve gear is 
Stephenson link motion of the typical 
American type in which the dieblocks 
are attached to the lower end of a 
rocking-shaft 3evcr inside the frame, 
the outside lever being attached to the 
valve spindle by a suitable link. The. 
weighbiir shaft is carried by separate 
brackets screwed to the frame. The 
connecting-rods—or main rods as 
our cousins call them—are of the 
correct pattern but outside the 
coupling-rods on side^rods as in 
British locomotives, which avoids 
cramping the cylinders up against the 
frames. 


Boiler and superstructure 

The boiler is of die typical wagon- 
top type which gives a large steam 
space over the firebox. On this is 
mounted an outsize in steam domes 
containing the throttle-valve, which is 
operated by a push-and-pull lever as 
in full size. This dome carries a safety- 
valve of the direct-acting open-spring 
type and a dummy whistle T the real one 
being concealed or rather camouflaged 
as it, lakes the place of the Westing- 
house air reservoir. 

The dome on the barrel is a sand¬ 
box. The bell is Loo small lo ring, but 
the big oil headlight on the top of the 
extended smokebox can be made to 
«light up. Internally, the boiler is pure 
1956—new wine in old bottles !—the 
tubes, superheater and pipes being 
arranged to my pet “standard” 
pattern. There is no trouble in fitting 
the firebox and lubes in ihe wagon-lop 
shell and the sharply-coned section of 
the barrel presents no difficulty in 
construction. 

The cabs of the full-size oldtimcrs 
were usually made of wood, and this 


one could very well be made from the 
thin cedar as used for cigar boxes,_ 
which does not warp. Personally I 
prefer a metal cab—there is little 
visible difference when painted. The 
running-boards and the rest of the 
adornment!; call for no comment. 
The tender will be of the usual 
double-truck type with bar-framed 
trucks and solid disc wheels and a 
long and low body, which is convenient 
when driving from a car behind the 
tender. 

As stated in a recent note the engine 
can also be builL In modem form, with 
a larger boiler and outside valve gear. 
Anyone wishing to build the engine 
thus is invited to go right ahead, and 
I will give the variations as we arrive 
at the appropriate stages. The frames, 
running-gear, wheels and cylinders 
are the same In either ease. Now to 
construction. 

Engine frames 

To make the frames two pieces of 
mild steel plate 23 in. long, -l$in. 
wide and £in. thick will be required. 
Coat one of these with marking-out 
fluid and mark out the outline shown 
in the drawing. Builders who arc on 
the muscular side and do not object 
to pushing a hacksaw through £-in. 
steel can go ahead and cut both 
frames together in the usual way. For 
the less hefty fraternity I suggest 
cutting out the first plate rqughly to 
size and shape, then repeating opera¬ 
tions un the second. The two plates 
can then be temporarily riveted or 
bolted together anti finished by fling. 

Readers from time to time have 
suggested cutting out frames with a 
jigsaw, but even my Driver jigsaw 
runs too fast- even nn the lowest speed 
—for cutting steel although it is a 
champion at cutting brass and copper. 
Anyone owning a milling machine 
could mount a ■-& in, saw-type cutter 
on the arbor and cut the frames like 
cutting wood with a circular saw. 

I used this method by way of varia¬ 
tion on the last, pair of frames That I 
cut for an experimental locomotive 
instead of roughing them out with 
my little Jerry oxygen cutter and finish¬ 
ing them on the miller. This cutter, 
by the way, is a Liliput and cuts A in. 
steel very neatly as clean as a hacksaw 
would, leaving soft edges easily 
machined or filed. 

The bolt holes for the cylinders* the 
exhaust hole and the hide in the hump 
(which will accommodate the rocking- 
shaft bearing) must be drilled with the 
frames clamped Together; the slots for 
the axleboxes can be finished at the 
same lime. Use a piece of steel bar 
1 in, wide and not less than J-in, thick 
as a gauge when filing these to a finish, 
as the axieboxes run direct in them. 
With frames J in. thick there is no 
need for separate hornblocks, 


The pilot beam is made from a piece 
of £ in. x £ in. mild steel with the 
ends bent to a half circle as shown, 
so that they represent, the rounded 
ends of the wooden pilot beams on the 
full-size engines. The bends are easily 
made if the piece of steel is cut about 
2 in, longer than required, the location 
of the bends marked, the metal heated 
to bright red at the marked spots and 
then bent round a piece of \ in. rod 
held in the bench vice. When coo!, 
saw off tlie unwanted parts and trim 
with a file. Two pieces of | in. X 

In. angle arc then riveted to the beam 
—at 1^-in. each side of the centre¬ 
line—using 3/32 in. iron rivets counter¬ 
sunk on tne outside of the beam; four 
in each. The front ends of the frames 
are attached to these by four 6 B.A. 
(or their American equivalent 4-36 
A,S,M,R) screws, taking great care 
to have both frames exactly parallel. 
Lay them on edge on something 
completely flat (American builders 
cannot use the lathe bed very well 
owing to the runners being angles 
instead of flats hut the drill-press table 
would do), Drill No,,H clearing holes 
in the angles, but the beam in position, 
hold it in place with a toolmaker's 
cramp over each angle, run the drill 
through holes in the angle—making 
countersinks on the frame—drill 
through with No, 44 drill, tap 6 B.A. 
or cquivalent and pul the screws in. 

Carrying the drawbar 

The rear ends of the frames are 
joined by a piece of £in. square 
bar, faced off at each end in the 
Four-jaw chuck* to 2£ in. length. A 
bracket is attached to this to cany the 
drawbar; this is a piece of 1 in, X | in. 
steel bar £ in, long, filed or milled 
to the shape shown and drilled Jrin, 
for the drawbar pin. It is attached 
level with the bottom of the frame 
bar by two screws, as in the plan and 
the bar is then put between the hack 
end of the frames* a cramp placed over 
the outside of the frames to hold them 
tightly in place. The screws are put 
in by the same method as described 
for the front end. 

The truck bolster is simply a piece 
of | in, steel plate li in. wide and 
3^ in. long. Drill three No. 34 holes 
at -g in, from each shorter edge and 
countersink them; then attach the 
bolster plate to the underside of the 
frames with its centreline 3^ in. 
from the back of the pilot beam, 
using 6 B.A. countersunk screws 
running through the clearing holes in 
the plate in Ur tapped holes in the 
frames. These screws will miss the 
cylinder bolt holes. Drill a -&■ in. 
hole in the middle of the bolster for 
the pivot pin. 

The axleboxes are made in the same 
way as those for British locomotives, 
but no spring pins are needed as the 


MODEL ENGINEER 


170 


2 AUGUST 1950 




spring will be overhead and will be 
described in the next instalment, A 
piece of 1 in, x. £ in, good hard 
bronze or gunmetal bar about 4£ in, 
long will make the four boxes. If a 
milEing machine is available the groove 
at each side can be formed wiLh a 
i in. cutter on the arbor, the bar being 
held in a machine vice on the tabic. 
To do the job in the lathe T clamp 
the piece of bar under the slide-rest 
tool holder* packed up to centre 
height and at right angles to lathe 
centres, A quick way of doing the 
latter selling, is l o'put on Lhe faceplate 
and check lhe distance at each end 
of the bar from the faceplate with a 
pair of calipers. When both ends tally 
the bar is set correctly. Then put on 
the three-jaw chuck with a }in, end 
mill or home-made slotdrill in it., feed 


jhe bar into the cut. with the lopslide 
and traverse across the cutter with the 
cross slide. Set your slide gauge to 
\ in, -same width as the axkbtut 
openings in the frame - and mi Li the 
grooves in, deep, so that the gauge 
will just slide over the grooves. The 
boxes should fiL easily in the openings 
in order that the wheels can follow 
an uneven [rack, but they should have 
no appreciable endplay or they will 
knock badly when running. 

The four 1 in, lengths can be parted 
off in the four-jaw or sa^n to full 
length and finished to dead length 
in the chuck. Tit each box to a slot 
and number both for future replace¬ 
ment. Centre both boxes on one side, 
drill each No, 3D, damp each to its 
oppostLc male and drill through. 
Put all the boxes in the frame and 


check each pair for "correct drilling 
with a piece of iin. silver steel, which 
shouid lie dead square across the 
.frames?. Jf all right remove the boxes, 
clamp each pair together again and 
drill through both with the 31,; 64 in. 
drill, using either drilling machine or 
lathe. Finally, drill the oil holes, 
replace the boxes in the frames ami 
run a £ in, parallel reamer through each 
pair. 

The homslays, or pedestal lies as 
Lhey are called in the United States, 
arc 1£ in, lengths of £ in. X £ in, mild 
steel with a No. 34 hole drilled at 
k in. from each end. They arc attached 
to the underside of the frames across 
the axlebox openings by two fi HA. 
screws in each, as shown in the frame 
drawing. 

0 To be continued 


An interesting 

MODEL STEAM ENGINE 




T here is always some satisfac¬ 
tion to be gained in making a 
critical examination of a 
model where, as in the pressent 
instance, the quality of the design 
and workmanship is clearly out’ 
standing. 

The engine illustrated was built in 
iy02 by the late A, G. Berry, who in 
his time was a well-known jeweller and 
watchmaker tn Salisbury. The special 
purpose for which the engine was 
made was for driving a model of the 
Ferris wheel that was one oT Lhe attrac¬ 
tions of the Paris Exhibition of 1900. 

The model as a whole is a typical 
example of jeweller's work; for all 
the steel parts are highly polished, 
including the one-piece crankshaft* 
the connecting rod and the slidebars. 

As to the size of the engine* the 
cylinder has a bore and stroke of 
i-in, and 1 in, respectively' and the 
flywheel is 3 in, in diameter. Although 
the cylinder covers* the steam chest 
and the caps of the main bearings are 
secured with hexagon-headed screws* 
elsewhere watchmaker's screws have 
been fitted, Bnt the latter appear in no 
way obtrusive or unsightly as they are 
so minute-- for example, the screws 
holding down the caps of the governor 
shaft bearings arc only 39 thou, in, in 
diameter. 

As the model was required to drive 
the Terris wheel without constant 
attention, a governor gear was in¬ 
cluded in the design. This governor is 
of particular interest because of its 


working efficiency and the delicate 
workmanship involved in Lhe con¬ 
struction of a mechanism of such 
small size. 

The drive for the governor is 
taken from tile crankshaft through 
bevel gearing tn a 8idcsha.fl that is 
carried in two ornamental bearing 
pillars fitted with loose caps. From 
the sideshaft a second pair of bevel 
gears conveys the drive to the vertical 
governor shaft. 

The centrifugal governor itself is 
of conventional design and consists 
of twn polished steel balls attached to 
pivoted levers that serve to raise a 
spring-loaded sleeve as the engine 
speed rises. From this point t a system 
of levers and links conveys the move¬ 
ments of the governor sleeve to a small 
rotary throttle valve -housed in an 
extention of the steam chest cover - 
and Lhe packing gland of the valve 
spindle is adjusted by means of 
two screws of only 28 thou, in, in 
diameter. 

The link and lever components of 
the governor connections are made 
from ^ in. square steel rod and, as an 
example of lhe painstaking workman¬ 
ship involved, the vertical Link con¬ 
necting the governor lever to the cross- 
lever is forked at either end and fitted 
with small clevis pins. The remainder 
of die rod has been turned circular in 
section and bellied in the middle. 

En general* Lhe fine finish of the well- 
proportioned fittings gives the engine 
an appearance suggestive of a full- 
sized prototype.—N.H. [F 
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American locomotives make extensive use of equalised springing. 
Alternative methods of fitting this are described by L.B.S.C. 


A little American locomotive 
without the familiar equal¬ 
ising bars would certainly 
appear to have something missing, 
so I have included two alternative 
methods of equalised springing for 
this engine. 

The first Is very simple, it employs 
cast dummy springs and equalising 
bars with spiral springs compiled in 
the spring hoops. The second has 
working leaf springs and a working 
equalising har between them. Both 
give the correct appearance and both 
are 0,K.. as far as working properties 
arc concerned, but the second is more 
tricky to make and erect. However, it 
is worth the trouble wlierfr the builder 
wants the * + real McCoy” as oar 
cousins would say. 

The arrangement is dearly shown in 
the drawing. t he equalising har ia 
carried on a bracket midway between 
the coupled wheels and a spring ts 
located over each axlchox, one end of 
this being attached to the frames by 
a long hanger and the other end to the 
equalising bar by a short one. A 
slotted block is fitted to the top of each 
axlcbojt, straddling the frame .bar, and 
the weight Is transmitted by this from 
the spring to the axlebox. 

The two methods 

Taking the simple type fir&L two 
pieces oi fin. x £in. steel bar will 
be needed, each about 2 in. long. 
Square off Lhc ends in rhe four-jaw 
chuck and cut a slot in each end, 
longways. ^ in. wide and ^ in. deep. 


Builders who own a milling machine 
can do this job with the bits of rod 
held in a machine vice on the table, 
using a i in. side-and-face cutter on die 
arbor. 

To do the job in the lathe, proceed 
exactly as described for axle boxes, 
clamping the bar under the slide-rest 
tod-holder at centre height, or holding 
it in a machine vice on a vertical slide, 
then traversing across a J in. endmill or 
slot driU held in the three-jaw. When 
all four ends arc slotted, cut the pieces 
in half. Clean up the spring castings 
with a file, drill the lugs at the ends 
with a No. 34 drill and drill up the 
hoops or buckles with a 9/32in, drill, 
taking cane to avoid breaking through 
the Lop- 

Chuck each do l Led piece in the 
four-jaw, setting it to run truly; turn 
down the solid end—to within ^yin. 
of the slot—to a diameter which will 
just slide in the hole-in the spring hoop- 
Face this off to -jfc in. length, centre, 
and drill to a bare ^ in, depth with a 
7/32 In. drill. The spring can be wound 
up from 20-gauge tinned steel win; 
around a piece of £ in. rod held in the 
threc^jaw. Bend an inch or so of the 
spring wire at right angles and push it 
between the chuck jaws, then pull the 
lathe bell by hand and guide the spring 
wire on to the mandrel rod with the 
other hand. Cut off four f in. lengths 
and touch the ends on a fast-running 
emery-wheel, The springs should just 
start to compress when the plunger 
enters the hole in the spring hoop. 


Arrangement of the springing 


The equalisers can be cast or built 
up, the bar being made from $ in. x 
| in. mild steel and the stand from 
1 in. x j in. bar- The top of the stand 
can be slotted in the manner described 
above and the bar may be silver 
soldered into the xIoL or secured by a 
rivet through the middle. Two No. 
34 bolt holes are drilled in the foot. 

Cut the four short hangers from 
7/32 in. x -fa in. steel, or from 16- 
gauge sheet steel, drill them and the 
ends of the equaliser bar as shown and 
rivet the hangers at each end of the 
bar, putting ^ in, washers at each 
side of the bar so as to spread the 
hangers far enough apart to fit over 
the end of the spring. The springs can 
then be attached, a short hit of 7/64 in, 
steel rod being put through hanger 
and spri ng eye arid riveted over at hmh 
ends. 

Attaching lunger hangers 

The longer hangers can be cut as 
shown and attached to the outer ends 
of die springs In similar fashion. At 
Him ahead of the centre of the 
driving axle drill a No. 34 hole from 
the side through the lop bar of the 
frame; at H in. behind the centre of the 
trailing axle, drill another. Midway 
between the axlebox es drill two vertical 
holes fin. apart in the top bar to 
correspond with those in the foot of 
the equaliser. 

The whole bag of tricks can then 
be erected as shown, using 0 B.A. 
bolts to attach the equaliser foot and 
spring hangers to the frame bar. The 
cast dummy springs and equaliser will 
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Alternative types of springs and equalisers 

be held rigid, the risoand-fall move¬ 
ment of the axleboxes being controlled 
by the coil springs in the hoops, 
if working leaf springs are used, 
which 1 recommend, the slotted pan 
Lhat fits over the frame bar and bears 
on the axle ho* can be made in one 
piece with the spring hoop. Saw off 
four pieces of £in. X £ in. mild steel 
and face the ends in the fourjaw to 
a dead length of l|in. One end of 
each is slotted ^in, wide and 7/16In, 
deep by Lhe method previously given; 
i in. of the other end is milled or filed 
l in. square,, the little neck in between 
being turned to £ in. dia, with the 
piece chucked truly in the four-jaw, 
slotted end outwards. 

Before removing from the chuck, 
centre the bottom of lhe slot with a 
thin centre-drill, drill down about 
l in. depth with a No. 44 drill and 
tap 6 B,A. Drill a ± in. hole through 
the squared end, in line with the slot, 
and file it Lo a i in. x j$ in-rectangular 
shape to accommodate the spring 
platen ■ 

Building up springs 

The springs are made on the Glaze- 
brook principle, each leaf being built 
up from three or four laminations 
which are merely strips of the thin 
steel used for gramophone governor 
springs and similar purposes. The 
hangers pass through slots cut in the 
top plate Just as they do on some of the 
latest British Railways locomotives; so 
some of the old-time locomotive 
engineers designed details which have 
stood the test of time I 
Hue lop plates should be cut to an 
overall length of 3 in. and the slots 
can be cut by aid of a punch. This is 
made from a piece of Jin. round 
silver steel about in, long. Square 

9 AWtrST i9SG 


olf the ends in the- lube, then fie one 
end to a “ screwdriver edge ” a full 
in. Across. Round off lhe ends as 
own and back off the metal slightly 
from the.cutting edge. Harden and 
temper Lo dark yellow—or use Mr. 
Procter’s tip as given in these notes in 
the June 28 issue, 

To use, lay the spring plate on a 
block of lead, hold the punch vertically 
on it in correct location, then give Lhe 
shank one good heariy crack with a 
fairly heavy hammer, A scries of light 
taps will merely split the steel. The 
punch will cm a clean slot if it is 
properly made and used as stated. 

The bottom plates of the spring 
should be approximately £ in, long, 
and the others in proportion, as shown 


in the illustrations. The completed 
spring should fit tightly in die rect¬ 
angular hole in the hoop. Clamp il 
tightly by a grub-serew r in the tapped 
hole, the Allen Lypo of screw being 
best fox this purpose. 

The threads should fit tightly to 
avoid any chance of coming loose on 
the road. If you have any doubt 
about the thread's tightness fill the end 
of the tapped hole with solder and file 
flush with the end of the slot, which 
will certainly teach it ypod manners. 
In my time, die eccentric setscrews on 
the Brighton engines were sealed in by 
filling up the hole with white metal, and 
I never heard of one coming loose. 

Working equaliser 

The stand for the working equaliser 
can be made from 1 in, X £in. steel 
bat, as before, to the same cross 
section as shown in Lhe detail drawing, 
but Lhe centre part is slotted out £ in, 
deep and 4 in, wide. The little top 
piece, which carries an oval cotter 
bearing on the bar in the full-size job 
but is merely ornamental In the small 
one, can be made separately and just 
soldered on when the equaliser is 
assembled. 

The bar itself is filed or milled 
from a piecejjf £ in, x £ in. mild steel 
lo lhe dimensions shown. Each end 
has a slot in il 7 similar to that in the 
ends of the spring. Vou can T t very 
well punch these through £in, of 
mild steel, but they can easily be 
formed by aid of a dental burr, A 
dental bun is used to clean out die 
cavity of a hollow tooth before filling 
it; your dentist would probably give 
you a few for the asking a* they are 
only thrown away after use. 

Mark out the location of Lhe slots 
on the ends of the equaliser bars and 

Spring and equaliser details 



207 



MODEL FN'GINEEH 






VIRGINIA 


drill a No, 50 hole yi each end, Clamp 
the bar on its side under the Lillie tool- 
holder,. le^-ul wifh centres, put u 
i in, burr in the threc-jaw and cut 
away the mcLal beLwwu the two holes 
by using the burr as an endmilL, the 
same as if slotting axleboAta or him liar 
jubtL Take fine cuts, naturally, and 
use plenty of cutting oil applied with 
a brush.' and vou will get a perfect 
slot; incidentally, the way the little burr 
cuts steel will explain why you--get 
sundry twinges in the dentist's chair 1 
.f use them- for all sorts'of jobs, 
cutting steam and exhausL ports, and 
so on, 

PRESS'HT ON WHEEL hQS5 
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■ 3 


Right: Demits of 
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Befo\±: Runwitig 
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nrill a No. 31) hole through ihc 
middle of the slotted part of the stand 

■ and. countersink slightly boih sides! 
Drill another through the'middle of 
the equaliser bar, insert, the bar into 
the slot and pin It with a short piece : 
of k in- silver-steel slightly riveted over 
both sides and filed flush. The bar 
should lip easily AvdhouL hoi ng slack. 

Only one short nanger is required at 
the'end of each bar, and this is a plain 

■ strip as shown. The hangers .on the 
outer ■ ends of the springs must be 
forked at the bottom to straddle 
the frame bar; the upper ends pass 
through the slots in the spring plates. 
They are made from % In. . x i in. 
mild steel. The quickest way to form 
the forks is to mount a small saw-type 
milling-cutter, J in. wide, on a stub 

- arbor held in the thrcc-jaw. . Clamp 
the piece of steel under the slide-rest 
tool-holder at centre height, and at 
right angles to the lathe centres. Teed 
it straight on io ihe cuiter with the 
cross-slide, applying'some cutting oil 
with a brusEt, then cut off the steel to 
the full length of the banger and tile 
or mill away the. surplus above the 
fork so ns to fit the slot in spring. 

To assemble, put a shun hanger 
through the slots in one end of the 
spring and equaliser har and squeeze 
a short pin in each hole in the hanger 
to prevent the parts coming adrift! 
Push the thin end of each of the 
forked hungers through the other 
ends of the springs and pin similarly. 
The forks are-then fined over the frame 
bar and secured by 6 B.A, bolts, the 
stand of the equaliser being bolted to 
frame as shown. 

MOlJhl. KNfilNKJiK 


The four coupled wheels are in. 
dia, on tread, with { in, flanges. The 
easiest way to machine the castings is 
as follows. Chuck each casting by the 
tread, buck outwards, in the three-jaw. 
setting to run as truly as possible wfiEi 
.the flange just clear of the chuck jaws. 
Use 'a roundnose tool with the end 
bent Jit about 45 dug. to Ihc shank so 
that it will both turn and face without 
being shifted in the rest. race, off the 
biros, centre, drill , through with a 
27/64 in. drill, ream in., then face 
off the back of the rim, taking a final 
cut right across and bringing the rim 
and buss flash. Take a small roughing 
an off the flange to true li Up, 

Reverse the wheel in the drnek, 
gripping by Lhc flange, and face uJT the 
rim and boss, leaving the boss standing 
out in. above The rim r Note the 
position of the handles, or reading of 
micrometer collars, so that ail lour 
wheels can be finished to the same 
thickness. With a parting-tool set 
crosswise in the rest cut a ^ in. rebate 
where the spokes join the rim; tins 
shows the. joint between the tyre and 
wheel-centre in full size. 

Finishing trend and flange 

To finish the tread and flange, chuck 
an odd casting or disc of meial A 
little smaller than the back of the wheel. 
Face it off, recessing al the middle for 
about 1/32 in. depth and 1 in. or so 
dia, Centre, drill 15/32In. and tap J in, 
any fine thread; screw in, very' tightly, 
a short piece of 4 In rod threaded to 
suit. About I in r of the rod should 
project, .Turn this to -fa in. dia, so- 
that the wheels will just slide on if, 
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then turn the end to^in.dia.to with¬ 
in fa in. of Lhic plaLc. Screw' it any tine 
thread and fit a nut to suit,' 

Mount a wheel on the stub and 
lighten the nut sufficiently to hold the 
w'heel without straining anything. 
Using an ordinary round nose tool, ■ 
turn the tread and flange to within 
1/64 in, of the finished size. Serve the 
other tEuee similarly then, when L.he 
last one is on, touch up the cutting 
edge of Lhc tool with an oilstone slip 
without taking it out of the rest; 
finish-mm the last one to size. 

Remove it, and finish-turn the other 
throe with ihe crossed dc handle at the . 
same setting; they will then be exactly 
the same diameter, which is essemial 
with cot]plod wheels. The edges of ' 
the flanges can be rounded off wiiE* a 
file while lathe is running. Tip for 
beginners: a speed of about £0 r.p.in. 
is plenty for this size wheel; if the tool 
chatters, the lathe Is running too.fast! 

Mark, off the position of the crank- 
pin hole on one wheel* Drill it 13/64 
in,; either on the drilling-machine or 
lathe (not by hand) and it can he 
used as a jig to drill 'the rest. Put it 
on top of the wheel to be drilled, put a 
short piece of 5 in- rod through the 
axle holes In the bosses to lute them up, 
set the wheel so that the pear-shaped 
bosses are in line* then put tlie drill 
through the hole in the boss in the 
upper wheel and drill through the 
lower. Repeal Lb is process with the 
other two wheels and no separate jig 
will be needed. All four erankpin 
holes can then be reamed 7/32 in, on 
the drilling machine nr lalhc. 

' The crankpins are turned .from, 
silver sled ( :i drill-rod l ' to our friends 
in U.SA.) as the finisEied.surface of 
this is very replant Lo wear. If the 
three-jaw chuck is reasonably true 
the stock may be held direct in same; 
but if not, use either a split bush or a 
collet, The spigots should be a press ■ 
fit iii Ihc wheel bosses but they should 
0 Continued an page 214 
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Orthon (Blacklieath) alia in mg 61.25 

Ill.p.ll. 

About thirty craft contested the 
straight events—compriHing the usual 
□aminaLion and steering—and some 
excitement was created by the capsizing 
of several of the faster boats by the new 
steering markers. These markers 
consist of iron rods mounted on a 
heavy base and fitted with a round 
float which is free to move up and down 
the rod according to the water level. 
When a fast boaL hiL one of the floats, 
however, its round shape allowed the 
boat to ride up it, and several craft 
were overturned^ 

The steering at first resulted in a lie 
between J. Clay (Blacklieath) and J. 
Clarke (Welling) but following a re-run 
the verdict went to the latter, whose 
petrol-engined launch was running 
very reliably. 


RESULTS 

C RESTRICTED RACE 

I. W. Evenu [Victoria) Wort 2 6S.93 iVNp.h, 

2- K, Hyde-r [St, Albans} SUppcr A 65,OS lh 


CLASS C RACE 

1. ft. Phiflrps (St. Albany) Foe 2 69.47 in.p.h, 

2. C. Stanworth [Boirr'nviFI*} 

Cocotao ... ... ... 55.39 „ 


CLASS A RACE 

1. J. Btrjin (Blachbeath i Orffi-Dri 61,2& rn.p.h. 

2, W , EvurFLt (Victoria) Malady &7.B3 


STEERING COMPETITION 

1. J. Oarkc (Welling) 9 points 3 

2. J. Clay (Blackheath )Elizabeth 9 , h 0 


NOMINATION RACE . 

1. J. Clay (Black heath) ETirairtiJi Error .3 see. 

2. J. Claary (Black heath) Vic 

Mtd ia . j, .5 jtc. 


Kio^s Lynn speed regatta 

The King's Lynn event is an informal 
regatta for speed only. The venue is 
attractive, being a farm pond in the 
village of WatHngton near King's 
Lynn + 

There was one event only open to 
all classes of racing hydroplanes irre¬ 
spective of size, but provided a very 
interesting race, Dick Phillips re¬ 
peated his fine performance by topping 
the list with a run of 66.19 m.p.h. 
with frvz 2. This boat is running really 
well and must be regarded as favourite 
for the nispann-Suizaraoe to be run at 
St. Albans on August Bank Holiday 
week-end. 


The home club was represented by 
B. Stalham with Tha 3 and CL Chap¬ 
man with Wishbone, both Class B 
boats. The former boat is still fitted 
with ilie supercharged 15 c.c. vee- 
twin engine and looked as though it 
would reach really high speed. A 
slowing on the later laps, however, 
reduced the average speed to the 
forties. 

Cj. Chapman had the misfortune to 
damage the bottom of his boat when 
die starting, cord became entangled 
with the flywheel, But the hole was 
promptly repaired with a motor tyre 
patch and a good run was obtained. 

Of the larger boats G. Lines' Big 
Sparky (Victoria) displayed remark¬ 
able speed, but it registered its best 
time alter the official laps had been 
completed I 


RESULTS 


1. R r Fhilfips [St. Albans) Rez 2 

2. K. Hyder ($t. Albany) S.'ipper 4 

3. G. Lines (Victoria) Bj£ Sparky 

4. J. Benson (Blackhcalh) OrdJiGfl 


<i6. [9 m.p.h. 
63.92 .. 

61.6 fP 


50,78 
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not. be tight enough to split the 
bosses when pressing [n* It is easy 
enough to turn a correct press fit. Just 
ease the end of the hole in the wheel 
boss with a taper broach; only a scrape, 
for about £in. depth. If the spigot is 
turned so that it will just enter the 
enlargement very tightly it will be the 
exact size for a correct press fit T 
After turning the spigots part off 
the pins to the overall length shown 
in the drawing; reverse in chuck and 
turn die ends lo 5/32 in. dia. for 
in, length, screwing 5/32 in. x 40, 
or A.S.M.E, equivalent. Before 


pressing into the wheel bosses put a 
brass nut on the thread to prevent 
damage. The bench vice can be used 
for the squeezing operation. I Jonh 
forget that the bigger pins arc pressed 
into the wheels with the bigger balance- 
welghts l 

Each axle needs a piece of £in. 
round mild steel (our American friends 
call it cold-rolled M ) the ends of 
which are turned to a press tit in the 
big holes in the wheel bosses by the 
same method described for crankpin 
spigots. If the chuck is not true, and 
a collet is not available, turn the axle 


between centres, using steel slightly 
larger. This will ensure that the wheel 
seats are concentric widi the axle. 

Have the steel long enough to allow 
for a carrier at the headstock end, so 
that, the full length of the axle can be 
turned without removing it from the 
lathe. The surplus can be parted off 
with die axle held in the chuck, for 
which job a true chuck is not essential. 
Press one wheel on each axle only; the 
other must be left until the eccentrics 
for die valve gear are made and fitted. 

0 7b bi? continued 
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L.B.S.C. details this week, the 

making and fitting of the eccentrics, coupling 

rods and the leading four-wheel truck 


M any of the engines similar 
to Virginia had cross head 
pumps for boiler feeding 
arranged between cylinders and 
frame. As this would entail close 
work and fragile parts in the small 
size, aji eccentric-driven pump be¬ 
tween frames is substituted, so we 
have to make and lit five eccentrics 
on the driving axle if link motion 
is used, 

Bui Idem who propose to fit outside 
valve gear need only the pump 
eccentric. They are all made by the 
same process though the pump oxen- 
trie is a little larger than those for 
the valve gear. 

For the latter chuck a piece of 1] in, 
round mild steel in tht j three-jaw 
preferably tire ribft easily-machined 
quality as used for shafting. Face off 
the end, then run a parting tool in 
for ahout i in. depth at A in. intervals 
until you have four blanks showing 
each a full ^ in. wide. In the centre 
of each cot a groove Ifyi in, wide and 
^ in. deep with the parting tool 
which—very r Important this—mu fit 
have its cutting edge dead square with 
the work, so that the groove is of 
even depth for its full width. 


Aim at an exceptionally smooth 
finish or there will be excessive wear 
on the straps; then pare off the four 
pieces, Some folk may prefer to turn 
each separately. This is quite in 
order, especially if the lathe is not in 
good trim and inclined to chatter. 
Use slow speed and plenty of cutting 
oil. 

The piece which was faced off first 
will have the true centre shown on it 
by the tool marks. Make a deep 
centrepop at in. from Lhis, Lhen 
chuck in the lour-jaw with the pop 
mark running true. 

Open the pop mark with a centre 
drill, follow with ^ m. + open out 
with 31/64 in. and ream l in. to a 
fairly tight fit on the axle. If Nos. 1 
and 2 jaws are then slacked, the drilled 
eccentrics removed, au mid rilled one 
inserted and the same two jaws 
tightened again, the process can be 
repeated without any further marking 
out and all four will be exactly alike. 
If the parting tool has left a poor 
finish on the sides + they can be faced 
off at the same time, 

Ar the bottom of the groove—in 
the thickest part of the eccentric— 
drill a hole with No, 40 drill right 
through into the axle hole. Open this 


out to half its depth with ffc drill 
and tap the rest l in. or 5 B.A., or 
its AS.M-F. equivalent. Remove any 
burring with the reamer and fit set¬ 
screws, turning the heads to fit easily 
in the counterb ore, Allen screws might 
be used with advantage. 

The pump eccentric is made in ihe 
same w r ay from 1 \ ire steel, reduced to 
t-ft- in, before grooving. The whole 
lot can then be threaded on the 
driving axle in the order show'n ■ 
bui don't forget to p.ul the axlebox 
on first ! After lining put on the other 
axlebox and the other driving wheel, 
setting the cranks as near as you can 
at right angles by eye. Lots of ways 
of selling the cranks exactly at right 
angles have been advocated by folk 
jit various times T but f alw r ays use the 
following and it has never failed. 

Stand the assembly on something 
flat, such as the lathe bed or driller 
table, either on V-blocks or 
scotched " each side so that it will 
nuL run. Set your try square against 
the wheel already pressed on r so that 
the edge of the blade passes over the 
centres of boLh axle and crankpin. 
Then set the nocdlc of a scribing 
block to the centre of the axle and 
adjust the crankpin^ of the other wheel 
by turning the wheel on the axje 
slightly .until the centre of the pin is 
“ spot on ” to the scriber poinL. l ake 
a final look at the other side to make 
sure that the setting there is Still all 
right and if so, the wheel can be 
pressed home in ihc sure knowledge 
that the cranks are set exactly at 
90 deg. The whole business takes only 
a few minutes and no special jig or 
other apparatus is called for. ■ 

The trailing wheels can be set in 
the same manner, Sometimes when 
setting cranks oil a multi-coup led 
locomotive, I check with a pair of 
dummy coupling-rods before pressing 
the coupled wheels home, The rods 
are merely sLrips of ^ in r X % in, 
me til with holes drilled in them at 


Right l Eccentrics for Wj/Vf? aVW amt 
pwftipl tirrpirgoment of eccentrics Oil axle 

Beluw: Erection of spring assembly 
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Virginia's coup fins 

correct centres, or d size to suit the 
crankpins. 

Hie coupling rods 

Some of these old tea-kettles had 
straight coupling rods T as shown ou 
the genera] arrangement drawing, and 
some Imd fish-bellied rods, as shown 
by the dotted line in the detail drawing. 
Please yourselves which you make. 

Two pieces of mild Steel ■* in. wide, 
i in. Lhick and 7^ in, long, will be 
required. Co at otic with marking-out 
fluid and carerully mark out as shown; 
dot the centres of the bosses, drill 
v in. then use it as a guide to drill 
the other, lix them together with 
bits of ^ in, rod driven through the 
holes. When I mill out long rods on 
my milling machine I have to take- 
precautions to prevent springing, as 
the jaws of the machine vice are only 
4 in. wide. So 1 grip a hefty bit of 
bar 1 in. square or thicker in the vice 
and clamp the rod blanks to il instead 
of heading them direct. 

Sometimes I use pieces of mild steel 
an inch or so longer than necessary 
and drill holes in the ends so that they 
can be held down to the supporting 
bar by setscrews. The surplus metal 
can then be taken out in one cut each 


side, using a small slabbing-curter 
on the arbor and applying plenty of 
"juice 11 by clipping a small can to 
the overhead arm with a cock and 
pipe Leading down to the cutter. 

Rods can be milled in the lathe by 
using a cutler on an arbor between 
centres t and holding the blanks in a 
machine vice iregular or improvised 
from two bits of angle and two bolts) 
attached to the lathe saddle. The dis¬ 
advantage of no-height adjustment 
can be got over by filing a gap at the 
end in which the cutter can start at 
required height. The blanks must be 
well supported at each end. They can 
also be turned between centres; this 
leaves Lhe top and bottom rounded, 
naturally, but Lhcy can easily be made 
flat by a little judicious filing. 

If machining is entirely ruled out. 
grip the rods in the bench vice with 
the marked line showing just above 
the jaws, bile a gap at the end wide 
enough to take a hacksaw blade on its 
side. Put a blade sideways in the saw 
frame, insert in the gap and saw along, 
using the vice top as guide. A drop 
of cutting oil works wonders; apply 
it with a brush to the blade, Finish 
the job with a file. 

To round off the busses, separate the 


rods and- open out the holes with 
fin, drill. Turn a piece of square 
bar—anything from $ in, to i in, 
across facets—for about l m, length 
to a good fit in the holes. Clamp' this 
parallel with the lathe centres in the 
slidcrcst tool holder and Slip the end 
of a Tnd over the pip. Put an cndmill, 
about * in. diameter, in the three- 
jaw. With the luLhc running at 
moderate speed grip the free end of the 
rod tightly in your left hand and Teed 
the end on the pip to the cutter by 
turning the cross-slide handle. Then 
swing slowly the free end of the rod 
round, the pip acting as fulcrum, and 
the revolving cutter will round off 
the end of the rod very nicely. Warn¬ 
ing: don’t swing the .rod far enough 
yToun <1 to cut off the bit that forms 
the oil box I 

All that then remains is to. finish 
off carefully with a Rlc; open out the 
hole in the front boss to 3 in. and the 
back to 13 / 32 in. Tut a flush bush 
turned from bronze rod jn the front 
hole and a flanged one in the back. 
Put the reamers through after squeez¬ 
ing in tine bushes. An oil hole can 
be drilled in each boSS, 

Truck simplified 

The leading truck is rather different 
to the British type. Il is representative 
of full-size practice, but f have 
simplified it a lot to make the job 
easy, A piece of in. steel plate 
6 in. long and 2 | in, wide is needed 
for the Lop section. Two rectangular 
openings in. \ 2 $ in. arc cut in 
this at I-in. from each edge; ,the 
easiest way to do this would be to 
drill a i in. hole at each corner and 
cut away the metal between with a 
piercing saw f which is merely a 
glorified fretsaw) using a metal-cutiimr 
jigsaw 1 blade in it or a spiral file, such 
us the Abrafile. The slot for the 


Right, The Truck frame: 
Befaw ; Truck wheel ami axle 
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centre pin cnn be formed by drilling 
a $id- hole at each end and taking 
out the metal between with a round 
file. 

The pedestals, between which the 
uxlcboxes are tided, can be bent from 
3/32 in, >: \ in. mild seed strip and 
either riveted or brazed to the top 
section in. Lhc position shown. n 
brazing is preferred use a small screw 
in each to hold the pedestals in position 
while brazing. Fit the end pieces ' 
first* then use a piece of J in, bar as 
a spacer while fitting the inner ones. 
The lower ends are held in place by 
a single tie bar of t in, x -fc in, steel 
strip attached to the pedestal feet by 
screws or bolts as preferred. This 
takes the place of the separate horn-i 
stays on British bogies. 

The axle boxes are milled from 
-p in, x f in, bronze rod, by the 
process descrihed for the main boxes, 
and are drilled and reamed in the 
same way, Note that there is only one 
flange, and that is a thick one on the 
outside. The reason is That the 
double equalisers bear on top of the 
boxes—one inside and one outside 
rhe top frame bar—and allowance 
has to be made for this. The wheels 
and axles are alsu turned to the in¬ 
structions given for the coupled 
wheels and axles, so repetitimi Is un¬ 
necessary. The dimensions arc all 
shown in the findings. 

The springing may look rather 
tricky to the uninitiated, but it isn’t 
difficult to fit up. Kit her cast dummies 
. can be used, with spirals in the hoops, 
or real leaf springy may be installed 
—whichever the builder prefers, in 
either case the top part of the truck 
frame bears on the spring hoop. The 
outer ends of the spring axe attached 
to the equalisers by short links, which 
transmit the load to them* and Lhc 
ends of the equalisers transfer their 
burden to the axicboxes. 

Should a box lift on an uneven piece 
of line the equaliser just tilts and hears 
a little harder on the other box. 
Both equalisers and'short links are 
saw [i and filed, or milled, from 
^ in, or Ih-gauge mild steel, a simple 
job needing no detailing. 

If cast dummy springs are used just 
clean them up with a file, and drill 
the hoop ■ for Lhc spiral spring as 
shown, Urill the ends of the spring 
and the links with No, 51 drill; put 
a link at each side of the spring eye 
and run a piece of ^ in. silver-steel 
through the lot, riveting it. over ac 
each side. As the length of the 
spring castings may vary slightly, 
measure the distance between the 
eyes and drill the holes in the equaliser 
bars accordingly; then put an equaliser 



at each side of the spring, outside the 
short links, and rivet the latter to the 
inside of the equalisers, 'lhc spiral 
springs in the hoops should be fairly 
strong, as they carry the weight of the 
whole front end of the engine. Tinned, 
steel wire of 19 gauge should do the 
trick nicely. 

To erect; take off the bottom tie 
bars and lay the truck frame upside 
down on the bench. The spring-find- 
equaliser assembly can then ' be 
dropped in place. Be sure the spiral 
spring doesn't fall out and get lost. 
Then put in the axlchoxcs,, flange 
outward, and put on the tie bars; the 
springs should just start to compress 
when the boxes are at the bottom of 
the pedestals. Press one wheel on an 
axle, push the axle through the boxes 
and press on the other wheel. The 
truck should run quite freely. 

Working-leaf springs 

First make up the two springs by 
the method described for the coupled- 
wheel springs, working to the dimen¬ 
sions given and punching the oval 
slots in the long plates. Then file 
up a seL of short hangers from in. 
x in. steel rod, drilling them as 
indicated. The tongues of the hangers 
arc then put through the slots in the 
ends of the springs and secured by a. 
pin like those in the coupled-wheel 


springs. These pins must, be a press 
fit in the hangers, so that they :wiH 
not come adrift oh the road. If they 
are at all doubtful, solder them, 
l hc assembly is erected in the way 
already illustrated with an equaliser 
at each side of the spring, the pins 
securing the hangers to Lhc equalisers 
going through the thick pan of the 
hanger. With the cast dummy springs 
it doesn't matter if the hangers are 
riveted up tightly as the cast spring 
does not flex. But with the working- 
leaf springs the hangers should be 
Tree enough to swing to allow for the 
working spring lengthening as it 
straightens out a little when the 
engine goes over a rough bit of road. 

As mentioned earlier I discarded the 
swing-link arrangement in favour of 
a sliding movement, as it is not only 
easier to fit up but is much freer on 
the curves or the usual back garden 
or club track. The friction between 
lhc lop plate of the truck and the 
bolster under the main frame will 
prevent any hunting or what the 
children call 4 ‘ wobblisation.” A pin 
is attached to the bol&ler by a nut 
on top, the middle part being a nice 
sliding fit in the slut of the truck plate. 
It is prevented from dropping off by a 
nut and washer underneath. 

The chassis thus far assembled 
and erected should be tried for free¬ 
dom of working parts by pushing it 
over a piece of track. It should run 
perfectly free, especially as far as the 
coupling, rods are concerned. If there 
. is any sign of Lightness correct It before 
proceeding to the next Stage. All my 
locomotives have pow r er and to spare, 
but there is nu sense in mopping up 
the power in internal friction^-you 
want it all at the tender drawbaT [ 
To prevent any likelihood of the 
coupled wheels shifting on their seats 
drill a No, 43 hole about Jin. deep 
in the joint between the wheel seat 
(end of the axle) and the wheel boss 
and squeeze in a little piece of 3/32 in. 
silver sled to form a round key. 

9 To he continued 


Above, Working 
leu/ springy centre 
pin and hangers 


Right: LqualiJter, 
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By L.B.S.C. 


This week’s article explains how “ period ” cylinders 
can be made to operate with modern efficiency 


M ost of the not-so-blg 
American locomotives of 
Virginia’s day had small 
slide-valve cylinders, the bodies 
of wJileh were cast integral with 
the two halves of the smokebox 
saddle, and the steam chests had 
the appearance of being added as 
an afterthought. They were very 
small, and were usually attached 
by outside bolts. The ports were 
Small by modern standards, and 
the valve travel short. 

I have endeavoured to retain the 
ancient appearance as much as 
possible by keeping the steam chests 
clear of the frame, but 1 have had to 
lengthen them in order to get in frig 
ports and allow for a fairly long valve 
travel. The job of machining and 
fitting the cylinders is rendered much 
easier by making them separate from 
the saddle, whil® the appearance is not 
spoiled in the least. 

The machining is pretty much the 
same as specified for the cylinders 
of British iype locomotives which 
have been described in these notes, 
Should there be any roughness on 
the portface, smooth it off, with a file, 
also dean up one end of the casting 
and check position of corehole. If 
this is fairly true, no marking-out is 
needed. 

If it is much out plug the end of the 
hole with a disc of wood, and mark 


the true centre on it; this can be pot 
from the drawing showing the section 
through the exhaust port. Coat the 
end with marking-out fluid, and 
scribe a circle on it, showing the 
exact location of the horc. Mount, 
the easting, portface down, on an 
anglcplate attached to the faceplate 
and set it parallel with the lathe 
centre-line by applying a try-square, 
slock to faceplate, and blade to the 
bolting-face of the cylinder, the 
casting being held securely with a bar 
across its back with a bolt at each 
end. 

If the slots in the aiiglcplalc do not 
happen to come right for the bolts, 
drjll holes in the angleplate to suit. 
Many years ago I made a fine angle- 
plain from a piece of 3 in. angle iron 
about 4^ rn. long, without any slots 
in it. Holes were drilled and tapped in 
it to suit various lengths of bar Oscd 
for damping down cylinder castings, 
it was a real lime-saver. 

Adjust the aiigleplaic on the face¬ 
plate until ihe corehole or marked 
circle runs truly, then tighten all the 
bolts. The casting should overhang 
the anglcplate by about ■fk in. to 
allow for facing the flange. Start the 
lathe and note if there is any vibration; 
if there is, a counterweight must be 
bolted to the faceplate opposite the 
angleplate so as to restore balance. 
Counterweights can be made by 
pouring melted lead into a tin lid 
and drilling a bolt-hole through the 


Sectional diagram of cylinder (left) at\d exhaust port 



middle. Personally 1 use anything 
handy. 

First, face off the flange with a 
roundnose tool s$t crosswise in the 
rest; take .off half the difference 
between the length of casting and the 
length of the finished cylinder. Then 
put a boring-tool in the rest—with 
its cutting edge slightly above centre 
so that the lower part does not rub 
against the metal—and take a fairly 
hefty cut right through the corehole 
to remove the hard skin. Most small 
lathes now cm the market have a 
saddle and leadscreWj and the feed 
should be the finest that the change- 
wheels will permit. 

If the lathe has no leadscrew, the 
top slide must be scl lo turn parallel 
before boring is begun. Chuck any 
odd bii of rod in the three-jaw, with 
about 2^ in. projecting, and tike a 
fine cut along it. Check the diameter 
at each cut, with micrometer or 
calipers. If measurements do not 
tally, adjust the topslide and have 
another go. When measurements are 
within slightly less than 0.001 in. the 
slide is set near enough for Ihe cylinder- 
boring job. When boring by hand feed, 
turn the topslide handle very steadily 
and maintain even speed; this is 
important. 

If a in. parallel reamer is 
available, continue boring until the 
leading end will just enter, If not, 
bore to size* taking the last two or 
three traverses through 'the cabling 
without altering ihe position of the 
cross-slide. This allows for any 
spring in the tool and it should give a 
parallel bone with a good finish. 

Unless the lathe has a hoi ^through 
the mandrel large enough-to admit 
the reamer (seldom found in a home 
workshop) reaming will have Lo be 
done by hand. Face off the other end 
of the casting by mounting it on a 
stub mandrel held in three-jaw; this is 
just a short piece of rod, turned to a 
tight fit in the bore. Then grip the 
casting in the bench vice, and carefully 
put the reamer through with a big 
tapwrench on the shank. 

The cutting edges of the reamer 
should be rubbed with an oilstone 
slip before commencing operations, 
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and a few drops of cutting oil will 
help the reamer to cut easily and give 
a smooth finish. Avoid bearing down 
on the reamer while operating— 
usually done inadvertently—or the 
bore will be bdl-mouthed* or else 
tapered, both of which ruin the job 
aud would necessitate reboring to 
restore parallelism. 

Stand the bored casting end-up on 
the anglcplate, putting a piece of soft 
copper or aluminium sheet between 
the faced flange and the angfeplate 
to prevent damage, and fix with a 
long bolt through the bore, wilh a 
big washer and another bit of soft 
metal under the nut. Adjust the 
angleplate so that the casting is 
approximately in the middle of face¬ 
plate, to preserve balance. Set the 
portface right for machining by 
applying a tty-square to the job, slock 
to faceplate and blade to bolting- 
face. 

Machine off with a roundnose tool 
set crosswise in the rest until the 
distance from edge of bore to portface 
is exactly 11/32 in. then dew the cast¬ 
ing around a quark: r-Luno, bringing 
bolting- fa ce right for much Lning, check 
for correct setting with the try-square 
applied to portface* and repeat facing 
operation until the bo] ting-facc is 
15/32 in. from edge of bore. No 
further measurement is necessary. 

Ports and passageways 

Coat the portface with marking- 
out fluid* and set out the ports as 
* shown. Set the casting end-up on the 
topslide or saddle* with the portface 
' at right angles to lathe centre-line. 
This can be checked by running it up 
to the faceplate, or to a rule held 
edgewise tO-the faceplate. If a vertical 
slide is available, mount the casting 
on an angleplate attached to it* which 
/ gives height adjustment and allows 

>:■■■ ill Potts lo be cut without removing 

. the casting for readjustment, other- 

T' wise height will have to be adjusted 

V _ by packing. 

Set one port level with lathe centres, 
f put a 4 in, endmill or slot-drill in the 
ihnee-jaw, feed the work into the cut 
with either topslide or leadscrew 

handles* and traverse across with the 

cross-slide. Bring the handle to the 
same position at each end of every 
cut* to avoid over-running, or, better 
stillj fix a temporary stop on the slide. 
Cut to ^ in, depth. The exhaust 
port can be cut with two “ bites 
side by side to get the necessary width, 
or a i in, cutter may be used- This 
method leaves rounded ends, which 
is of'no consequence and does not 
affect the efficiency of the cylinder. 

Ports-may be cut by hand, l>ri1l a 
1 -. row of holes* -jj 3n + deep, in the marked 
\, spaces and cut them into rectangular 
■ > slots by aid of two small chisels^ 

: ' ■' one in. wide, the other 1 in.— 
'V: , 

30 AUGUST 19J6 



Ihe back of rh. cy finder and the boiling face of r.A, cylinder 


made from short lengths of silver- 
steel, File to shape* harden and 
temper to dark yellow, and finish 
the cutting edges on an oilstone; just 
a few minutes" work. 

File a bevel about $ in. long at die 
mouth of each bore, opposite the 
pnrLs; make three oenrrepops ou It at 
a little over 3/32 in, centres* and drill 
holes from these with a No 40 drill 
into the end ports. Tf done on a 
diiliing-machine, set the casting at 
die correct angle in a machine-vice 
on the table, the angle being gauged 
by pulling the drill down outside the 
casting and setting same until the 
point of the drill Is opposite the bottom 
of the port, at the same time as the 
shank is level with the bevel at the 
edge of bore, 

Jf done by hand* set the casting in 
the bench vice at a similar angle so 
that if the hand-brace is held hori¬ 
zontally the drill will not come through 
the portface instead of piercing die 
port at the correct place. Tip to 
beginners—grind the drill a little off- 
centre (this is usually done without 
any instruction !) and it will then drill 
a bigger hole than Its own diameter. 
Jf you are unlucky and break the 
drill* the pieces can be shaken out 
and no harm will come to the casting. 

Mark off the position of the exhaust 
hole on the boJting-face, centrepop 


and drill it to -fc iu. depth with a 
7/32 in. drill. Tap J in, x 40, then 
drill a slanting 7/32 in. hole from the 
bottom of the exhaust port to meet 
it* as shown in the section. 

Cylinder covers 

Chuck front cover by spigot pro¬ 
vided, face off* and turn the register 
to a push fit in the cylinder horc, 
making it -fa in. deep, Fact off the 
flange and turn to 1§ in. dia. Reverse 
in chuck, holding either by the edge 
in die chuck jaws, or in a stepped 
bush held in the chuck, and saw or 
part off the chiickLng-spIgot Face 
off, slightly rounding the outer edge* 
which gives the appearance of the 
Jagging cap usual \y found on the full- 
size engines, especially if tinned over 
before final assembly. 

Proceed m the same way with the 
back cover* but before reversing in 
the chuck* centre and drill right 
through with a No 2 drill. After 
reversing and facing off gland boss, 
open out the hole with an 11/32 in. 
pin-drill to A in. depth* and lap 
fm. x 32. Use of a pin-drill ft>T 
opening out ensures concentricity* 
and the gland should not bind on the 
piston-rod in any position. 

For the gland, chuck a piece of 
\ in. round bronze rod in the three* 
jaw, face, centre* and drill to 4fn- 


details of the portface (hi}) and the steam chest 
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depth with a No 2 drill. Turn down 
± in. length to Jin. dia. and screw 
it- in. X 32. iPart off at j in. from the 
end and make Four C-spauner nicks 
in the flange as shown, with a thin 
flat file. Chuck lightly by the threaded 
part and skim off any burring from 
the Face cT the gland. 

Drill the sere wholes by aid oF a 
jig. This is merely a 1 ^ in. steel 
washer with the hole bored to an 
exact tit on the registers of the cylinder 
covers. On it, set out and drill the 
circle of No 41 holes shown in the 
drawing of the bade end of cylinder. 
To use, simply chimp it to the flange 
of the cover and poke the drill through 
the lot. 

Smooth off any burring, put each 
cover in position, damp it temporarily* 
run the No 41 drill through all the 
holes in cover making countersinks 
on the cylinder flange., remove cover, 
drill through the countersinks with 
No 48 drill and tap 3.'32 in, 7 B.A. 
or 3/48 A.S.M.E, us desired, using 
corresponding screws on finally as¬ 
sembling. When erecting the back 
covers see that the gland boss which 
carries lEie guide bins is in the position 
khown on the drawing. To make sure 
that the bars arc in line vertically* 

I usually machine the searings on the 
cover, in place. They are marked off 
with dividers and square from the 
centre of a dummy plug in the gland 
hole. 

The cylinder, with cover attached, 
is then held, cover upwards, in a 
machine-vice on (he table of my 
milling-machine, with the bolting- 
face parallel with ihe cutter arbor. 
The cover is then run past each side 
of a small sidc-und-face cutler on the 
arbor, which trues the sealings in less 
time that it takes to set down these 
words. 

The job could be done in the Jaihc 
before fitting the covers by temporarily 


DitTJwnhns of the nUite-valve 



screwing each to a block of metal, 
holding them in a machine-vice on 
the lathe saddle at correct height and 
traversing past each side oT a side- 
and-face cutter on nn arbor between 
centres; or damping against a vertical 
slide, and traversing above and below 
an endmill held in thrcc-jaw. 

in either case, the cover, if the 
searings are machined separately, 
would have to be set. truly on the 
cylinder by aid of a tTy-squarc with 
its stock (o bolting-face and blade to 
seating. Failing facilities for machin¬ 
ing, the searings could be hand-filed 
it' carefully marked olT and checked 
with a try-square as above. 

Pistons and rods 

The pistons are turned from round 
Tod* a little larger than finished size; 
bron7e, rustless steel, or the alloy 
used For.i.e. pistons all being suitable. 
Chuck in three-jaw, face the end. 
centre, drill lo 1 in. depth with -ft- in. 


Turn the outside of the boss, and face 
off to -ft in. length. The holes for the 
tallow CUp and [he Steam pipe can he 
drilled and tapped on the drilling- 
machine if desired. 

Set out and drill the 16 screwhoLss 
as shown, then cut a piece of ^ in. 
brass plate for the cover to the same 
size as the steam chest, damp it to 
the chest and put the drill through the 
lot. Temporarily clamp the chest to 
the portface of the cylinder, flush 
with the outer edge; run the drill 
throuidi screwhoies, making counter¬ 
sinks on the portface; remove chest* 
drill countersinks No. 4H, and tap 
same thread as used for cylinder 
flanges, The steam-chest gland if* 
made by the same process as that 
adopted for the piston gland from 
l in. round bronze or gunmclal rod. 

The slide-valves can be machined 
up from -ft in. x £in. bronze bar* 
by the same process described for 
axleboxes. the recess being formed 



■drill, turn down 1 in. length of the 
outside to 1/64 in. bigger than finished 
diameter, and run a pa rung-tool in for 
about ^in, depth at a full fin, from 
the end* also at a full $ in. farther 
along. 

In the middle of each blank cut a 
groove ft in. wide and 7/32 in. deep, 
then part them oil. Chuck each 
separarely, face off any marks left 
by the parting-tool, open out the 
centre hole to -ft in. depth with a 
No 3 drill, and tap the rest 7/32 in. 
x. 40. Put a piston-rod (which is just 
a length of 7/32 in. rustless steel or 
bronze with ft- in. of 7/32 in. X M) 
thread on the end) in the tail stock 
chuck* run ii up to the piston, enter 
it in the hole, and screw if home by 
pulling the lathe belt by hand. 

To finish, hold the pisLun-rtH.1 in a 
collet, or a split hush in the three- 
jaw, and carefully turn the piston to 
a sliding fit in the cylinder bore, using 
the cylinder itself as a gauge. 

The Steam chest can be faced truly 
on both sides by holding it in the 
four-jaw chuck, using a roundnusc 
tool set crosswise in the rest. Smooth 
nlTLhc outside w-'ifh a file, then chuck in 
the four-jaw with the boss running 
truly; centre, pu( a No 3t) drill 
ihrough, open out to £ in, depth with 
a 7/32 in r drill, and tap i in. >: 40. 


by drilling a l in, countersink in the 
face and finishing with a small 
chisel. Cast valves may be used, in 
which case the recess would be cast 
in, Tlie buckle may also he cast, or 
cut from I in. x £ in. brsisK bar. It 
should fit easily on the valve* but with 
no slackness. 

The spindle is a 1& In. length of 
-tin. rustless steel with a few threads 
at each end. The fork or crosshcad is 
made from £in. square steel; drill the 
crosshole before slotting. To slot 
truly, clamp the rod under the slide- 
rest tool holder at centre height and 
run up Lo a £ in, saw-type cutter on 
a stub mandrel held in thrcc-jaw. 
Round lIic end wirii a file, part off 
Lo length, and chuck in four-jaw to 
turn boss, drill, and tap. Assemble as 
shown. 

L sc -ft- in. square braided graphitod 
yam in the piston grooves and 
Palmetto or similar packing in the 
glands; gaskets of Hallile, or oiled 
brown paper, will be O.K.. for the 
steam chest anil cover joints^ The big 
engines carried tallow cups on the 
chests, so [ have shown a section of 
a simple one which needs no ex¬ 
planation. They can be made from 
cither a casting or from brass rod. 

% To hr. continued 
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L»B>S'C. describes how to make and erect the guide bars, cross heads 
main rods, and combined guide yoke and pump bracket 


T m best material for the 
guide bars would be silver 
steel, owing Lo i ts wear- 
resisting properties but mild steel 
is a good second-best, Pout pieces 
of -jjf in. x Jin. section are re¬ 
quired , squared off at each end to 
3J in. length. Chuck each in the 
four-jaw with one wider face 
1/32 in. off centre, and turn a 
J in. pip on the end, J in. tong. 

This pip should conic in the middle 
of the wade face when seen in plan; 
hm viewed from the side, it should 
he hush, as is shown in the drawing. 
It. fits into a hole drilled in the guide 
yoke and forms the outer support for 
the guide bar; a simple arrangement 
which has proved very satisfactory 
on some of my own engines. 

The guide bar? are left full thickness 
at the part where the greatest stress 
comes, which isf at 2-in. from the 
cylinders. From that point they are 
tapered off each end to l in, thickness, 
and this can be done cither by milling 
or careful filing, The last I in, at the 


cylinder end is left parallel and two 
No 41 hole? arc drilled in it for the 
screws attaching it to the seating on 
the gland boss, When attaching, 
check with a fry-squAre to make 
absolutely certain that the bars are 
square with the covers. 

Alligator crossheads are used, and 
they may be either steel ot bronze. 
Bronze shoes work with very little 
friction on silver-steel guide bars, at id 
they can be tinned over by any builder 
who objects to the colour. The easiest 
w r ay io make the crossheads is to 
build them in three pieces, a centre 
and two shoes. 

Making Hie centre 

A piece of bar of & in. x $ in. 
section is needed for the centre. If a 
milling machine is available, square 
off each cud of the bar and slot it 
lengthwise for Jin. depth with a l in. 
side-and-face cutter on the arbor. If 
[tot. clamp the bar under the slide- 
res L tool-holder, same as for end- 
milling axlchoxes, and cut the slot 
with a i-in. end-mill or slot-drill in 



Le/f: Detn itx and it?men- 
vims of the guide bars 


the three-jaw. Saw or part off at a 
full i in. from the end; then chuck 
each piece in the four-jaw with the 
blank end outwards, and set to run 
truly. 

Face the end, centre, drill No 4— 
it doesn't mailer if the drill breaks 
right through into the slot—and put 
the end of a 7/32. in. parallel Teamer 
in t just far enough to make the hole 
a tight fit for die piston-rod. Turn 
.1 in. of rhe outside to i in. din. and at 
j in. from the shoulder, drill a No 14 
cross-hole and ream it ^ in. for the- 
wrist pin, 

Home-made cramps 

Two pieces of J'm. x J In, bar 
each 2jin, long will make all four 
shoes. Mill a Jin. X .1/32 in. groove 
in each, exactly as described for 
asleboxes, then cut each piece in half 
and square off the ends to J £ in. 
length. File each end to shape shown 
and bevel off the? plain side; then 
clamp oue ai tup and bottom of the 
centre-piece. For joh& like Lhis l 
use rough home-made cramps made- 
from odd bits of square steel rod, 
about £ in. section, and ^ in. com¬ 
mercial stove screws. They only take 
a few minutes to make. Hold the 
job quite firmly; it doesn't matter a 
bean about their getting red hot when 
the brazing is In progress. 

If the crossheads are steel, apply a 
little Boron compo paste Lo the joints, 
heat to bright red, and touch them with 
a bit of soft brass wire, which will 
melt at once and flow in, but be 
exceedingly sparing with it. Only just 
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The main or comer.tuig rods 


sufficient is needed to run between the 
centre and shoes. Too much will 
partially block the recess, and it will 
be a dickens of a job to get it cleared 
out. 

Tor bronze crosshcads, use best 
grade silver-solder with powdered 
borax mixed with water for flux, or 
Husyflo and its special flux, taking the 
same strict caution to avoid blocking 
the recess. Only a dull red heat is 
needed, and the job can be quenched 
in acid pickle, washed in running 
water and then tinned. Dip fn liquid 
soldering flux, heat to melting point 
of solder, apply a little solder, spread 
it with a small wire brush or a solder¬ 
ing bit, and wipe off any surplus. 
Bronze ero*Hheads treated thus look 
just like steel. 

Fitting the crossheads 

To fit the crosshcads to the bars, 
make a temporary spacer for the ends. 
Tins is just a piece of Jin. X £ in. 
steel with two "No 30 holes drilled in 
it at 1 in. centres. Put the emsshead 
between the bars, and put the spacer 
over the pips on the ends to hold them 
at the right distance aparL r The cross¬ 
head should slide freely from one end 
to the other; if tight, ease the grooves 
slightly with a narrow fine-cut flat 
file. 

When O.K. push them rigid back 
on to the ends of the piston rods so 
thaL the latter just enter the bosses. 
They should still work freely between 
the bars with the piston rods in the 
bosses, the only extra resistance being 
that of the pistons. 

The Connecting rods, or main rods 
as they are known in the land of the 
dollar, arc made in precisely the same 
w r uy as the side or coupling rods. 
Two 6£in, lengths of fin. x £ in. 
mild steel are required, one of which 
is marked out, the tw r o temporarily 
hxedetogether, and the centre part 
miller, or sawn and filed to shape 
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shown, by the methods previously 
described. It would add to the 
working life of the little end, and 
not weaken it, if the hole for the cross- 
head pin, or wrist pin is drilled -No 14, 
reamed -ffc- in. and then case hardened. 

Heat to bright red, roll in some good 
caschardening powder (Kaseniq Keo- 
site, or any other good brand), fifling 
up the hole, _ then reheat until the 
yellow flame dies away and the powder 
has all fused. Finally quench in water. 
The pins are turned from -fa in. hexa¬ 
gon steel to a nice fit without shake 
(a simple job requiring no detailing 
out) and ensehardened in the same 
way. 

The stress on the little end and the 
wrist pin^ when starting heavy loads, 
is relatively enormous. If bushed, 
there would.be little mcLal left around 
the bush; the little end itself cannot 
be made any bigger as its size Is 
limited by the crosshead. 

The big-end looks exactly like tho&e 
on Virginias not-so-big sisters, but 
actually if is what our American 


friends would call j phoney; what 
appears to be a pair of brasses is 
simply a bush with a rectangular face, 
the joint. between rod and strap being 
just a couple of deep scratches, the 
bolts doing nothing at all ! Open 
out the hole to -J- in, dia. and turn a 
hush to fit from a piece of £ in. round 
bronze- held in the three-jaw. I .cave 
the flange a full 3/32 in. thick and 
after parting off file it to a rectangle 
measuring ^ in. x i in. 

Use of watchmakers* file 

Before pressing in the bush make 
the tw r o marks representing the joint; 
deep scratches with a hard-pointed 
scriber will do the trick. Personally, 
for jobs like this. I use a fish-bellied, 
fine-cut Swiss flic of the kind used by 
watchmakers. It has very sharp 
edges and is exceedingly hard. When 
pressing the bush homc ? be sure it 
is fair all ways with the big-end 
iLsclf, parallel top and bottom as 
shown. Drill a No 40 hole in the 
thickness of the big-end, right into the 
bush, and lap it Jin. or then 

turn up a Little oil cup to fit, to shape 
shown, from any odd scrap of sited 
that may be handy. 

When screwed home this locks the 
bush and prevents it from turning. 
Another deep scratch right across the 
face of the bush, made vertically, 
represents the joint between full-size 
brasses. Finally drill two No 51 holes 
through the thickness of the big-end 
at the spacing shown, and fit the two 
bolts, which can be made from bits 
of ik in. silver-steel, or drill rod, 
screwed at each end and furnished 
wi ih c ommerdal n uts. 

y 

Guide yoke and pump bracket 

Mention was made earlier in this 
serial about Lhc need for one relatively 
large pump to take the place of two 
crosshead pumps for which there was 
insufficient room. 1 thought it might 
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be a good wheeze to incorporate the 
stay or bracket t'oT this wiLh the guide 
yokes, provided that the pump didn't 
run foul of the valve gear and a little 
contriving, produced the desired result, 
A first glance at the drawing may give 
the impression that it is rather com¬ 
plicated, but it is nothing of the sort; 
all it needs, is careful setting out, and 
sawing and filing to outline. 

The combination of - yoke and 
bracket is made from a piece of ft In. 
steel 5^ in. long and 1 ^ in. wide. The 
two rectangular slots at either end 
are for the main rods to pass through, 
and the No 30 drilled holes above and 
below them accommodate the pips 
on the ends of the guide bars. The 
two | in, slots fit over the frame bars 
and are attached to them by i in, 
lengths or ^ in. V.. 3/32 in, angle 
riveted to the bracket and fixed to the 
frame by long bolts passing through 
both angles and the frame. 

Powerful little locos 

The inside support is necessary to 
take the back thrust when the pump 
is feeding the boiler when the engine 
is Tunning fast; otherwise- there would 
be a tendency for the bracket to twist 
at the points above the frame where- 
the bracket is narrow. It would 
surprise the uninitiated to know what 
tremendous powej these little locomo¬ 
tives can e*ert Tor their size. The pump 
barrel will pass through the hole in 
Lhe middle of the hracket arid will be 
attached to it by a circular flange. 

No detailed instructions are reeded 
for marking out the yoke and bracket, 
all dimensions being given on the 
drawing. The cutting~out is done in 
a manner similar to that on the frames. 
Take particular care to mark out and 
drill the holes for the guide-bar pips 
exactly as shown, otherwise there may 
be a spot of trouble when erecting 
which will result in crossheads binding 
and other little items, and cause fresh 
words to be added to the dictionary, 

Brass or steel angles 

Steel should be used for the angles 
if possible, but commercial brass 
angle will do al a pinch. I often make 
hits or steel angle by milling a square 
bar with a side-und-face culler of 
suitable si7e. The result gives a 
beautifully true angle. 

When riveting the angles to the 
yoke jam a bit of ft in. bar In the slot, 
butt the angle up tightly against it 
and hold it there with a toolmakers 1 
cramp while drilling the rivet holes. 
Note that the rivets are countersunk 
on the back of the yoke; there must 


be no projections that side. 

The rectangular holes for the rods 
may be cut. in the same way as those 
in the leading truck. Drill the holes 
for the bolts in the two outside angles, 
using a No 41 drill, sis they can then 
be used as guides to drill the corre¬ 
sponding holes in the frame and inside 
angles. 

First set the combined guide-yoke 
and pump bracket across the franges 
with the back of it jj in, from the centre 
of the hole which will carry the rocker 
bearing. Check with try-square In 
make sure it is dead square across the 
frames, then put a toolmakers’ cramp 
over the two angles on each side, about 
halfway down, so that the angles anc 
clamped tightly against the frame. 

Next, with a No 41 drill entered 
into the bottom hole in the outer 
angle, drill right through the frame 
and the inside angle; clean off any 
burring and secure with a bolt made 
from 3/32 in. silver steel or drill rod, 
screwed at both ends and nutted 
tightly. Repeat this process on the 
other side of the frame, Lhen remove 
cramps and drill the two upper holes, 
bolting likewise. The yoke should 
then be perfectly firm and rigid. 

Now take a cylinder, wilh guide 
bats and crosshead attached, enter 
the pips on the guide bars into the 
holes in the bracket, and. set the cylin¬ 
der against the frame; the bolting 
face of the cylinder should line up 
exactly with the enlarged part of the 
frame which contains the bolt holes. 
Set the cylinder horizontal, then hold 
it tightly against the frames with a 
big cramp over the lot, 

Improvised drill 

A drill is now. required which is 
long enough to reach the bolting face 
of the cylinder when put through the 
holes in the opposite side of the frame. 
Such drills arc made commercially 
0 have some} buL there is no need Ln 
huy one especially for the job, One 
can be made from a drill which has 
become too short for normal use, or 
from a broken and reground stub. 

Just file a step about ft in, long on 
the end of the shank; file a corre¬ 


sponding step on Lhc end of a piece 
of ft in. silver steel or drill rod abou L 
3 in. long, fit them together and braxje 
the joint. Put this in the hand-brace, 
poke it through the bolt holes in both 
frames, and make countersinks on the 
bolting face of the cylinder. 

Remove lIil: cylinder, drill the coun¬ 
tersinks with a Ko 40 drill, tap ft in., 

5 B.A., nr corresponding A.S.JMLk. 
thread, repeat the whole process on 
the other cylinder, then hnth can be 
erected, using hexagon-headed screws. 
Although these are out of sight they 
are easier to tighten up between the 
frames than $1 plied screws would be; 
but take care to avoid over tightening 
and stripping the threads ! 

Free Ling main rods 

The main or connecting rods can 
then be. erected, putting the big-ends 
over the crankpins and securing with 
5/32 in, y. 40 nuts home made from 
ft in, hexagon steel rod with washers 
under them. The rods should pass 
thnough the openings in the guide 
yoke, and the crossheads can then 
be connected up to them by the pins 
through the holes in crosshead and 
the little ends and secured by 4 B,A. 
nuts. 

The final job of this stage is to pin 
the cross heads to the piston rods. To 
set. them in the correct position for 
equal clearance at each end of the 
stroke, take off the front cylinder 
covers. With the piston rod entered 
n little w r ay in the crosshead boss pul 
the crank on front dead centre, then 
carefully tap the piston, using a bit 
of soft metal rod between hammer and 
pltdon and holding the rod centrally 
so that it bears against the end of the 
pislun rod until Ihc piston is just 

6 in. from the end of the cylinder, 

Drill a No 43 hole through the 

crosshead boss and piston rod and 
squeeze in a ^ in, piece of 3/32 in. 
silver steel or drill Tod, When the 
covers are replaoed the assembly 
should be tested by turning the wheels 
by hand; there should be no tight 
places at any point in a complete 
revolution. 

^ 7b Ac continued. 


Method of erecting the gunk' bur $ 
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L.B*S,C. gives constructional details of a boiler 
feedpump which is easy to make and to erect 


D ifficulties are sometimes 
encountered when trying 
to fit an eccentric-driven 
pump between the frames of a 
locomotive with an inside valve 
gear as there is usually insufficient 
space between the links for the 
end of the pump barrel and the 
gland. I got over that by specifying 
a long-barrelled pump in which 
the gland Is clear of the links; 
otherwise it is of my standard 
pattern. 

Normally it should operate without 
trouble for an indefinite period , but 
as it is the unexpected that usually 
happens {Ayesha'x pump once failed 
through the body of a defunct ant 
becoming jammed between the suction 
valve and the seating ]) this pump can 
be taken out, in an emergency, in a 
matter of itiimites. It is attached to 
the combined guide yoke and pump 
stay by a circular flange and Four 
screws; removal of these, unscrewing 
three union nuts and the gland nut, 
and pulling out the wrist pin, frees the 
whole jssue. 

The pump can be made from cast¬ 
ings, or built up. A cast pump body 
comprises barrel, flange For attach¬ 
ment, and valvebox, plus a chucking- 
spigot on the valvebox, opposite the 
barrel* This should be not less than 
i in, dia. 

Grip this in three-jaw and set the 
barrel to run as truly as possible 
Centre the end with a size H centre- 
drill, then bring up the tailstock with 
a centre-point in it lo support the 


barrel while same is turned to ft in. 
dia. to fit the hole in the stay. Face 
off the flange with a knife tool, at 
the same setting. 

Put about 1 in. of ft in. x 32 
thread on the end, with a die in 
tailstock holder. Drill for about 
2 in, depth with 5/32 in, drill, open 
out to a full 1^ in. depth with ft in* 
drill, and Face the end so that tlie 
distance from flange lo the end of the 
barrel is 1-fjn, Tip to beginners 
the end is screwed before. drilling so as 
lo avoid squeezing in the end of the 
barrel. 

One end of the valve box should be 
cast a- little longer than the finished 
length so that it can be gripped in 
the three-jaw, the free end being set 
to run truly. Face the end, drill right 
through with No 24 drill, open out 
and bottom to $ in. depth with 9/32 in. 


drill and D-bil, Lap ^ in. x 32 and 
slightly countersink the end. Chuck 
a short piece of rod about ^ in. dia, 
in the three-jaw' s turn down about 
ft in, of it to ft in, dia. and screw 
ft in r x 32 h 

Screw the tapped end of the valve- 
box on to this, llien repeat operations 
on the other end after facing it off 
sufficiently to bring the length of 
valvebox to 1 ± in. The D-bit is not 
used for this end. Make a little 
chisel From a piece of jj in. silver- 
steel or drill rod and nick the bottom 
of the hole with it, as shown in the 
section. Finally put a 5/32 in. parallel 
reamer through, which can he done 
by hand, with a tapwrench on the 
shank. Saw off the chucking-picce 
and trim with a file. 

The built-up pump body can be made 
from bronze or gunmetal rod of 


Left: Side elevation of the pump 
mode from castings ; left, beiow: 
plan of the m pump\ and below: etui 
view showing how pump in erected 
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Abort ': Built-up pump 
tee and elbow, above* 

right', pump ram and 
wrist pin: and right: 
ike built-up pump body 
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-jk in. dia. Chuck a length in three- 
jaw* face the end and form the recess 
exactly as described above for the 
cast job. Part off at l^m. from the 
end, reverse ii] chuck and repeat 
operation. Drill a 7/32 in. hole in 
the side, midway between ends, 
hreaking into the central hole between 
the recesses. Chuck the rod again* 
and part off a piece I I in. long. 

If the chuck is reasonably true, ro¬ 
ebuck with about £ in. projecting. 
Screw 1 in. length with -fe in + x 32 
thread, face lire end* drill right 
through with 5/32 in. drill, and open 
out to in. depth with ^ in, drill. 
Reverse in chuck and turn down * in, 
of the end to a tight fit in the hole in 
the side of the valvebox, Should the 
chuck be out of Lxue, and a collet is 
not available, use a split bush held 
in the three-jaw when rcchueking; 1 
described how this is made in a 
previous instalment. 

For Lhc flange, chuck a piece of 
1 in. rod-ordinary brass, or even 
T * screw-rod M would do* as there is 
nothing to wear—face lhc end, centre, 
drill 27/64 in. for about ^ in, depth 
and part off a i in. slice. Hold this 
in thrcc-jaw, setting to run truly, then 
pul a ^ in. parallel reamer through 
it so lhaL it will fit tightly on the 
pump barrel* Level with the end of the 
pi Ph 

Squeeze the pip into die hole in 
Lhc valvebox, with the flange tight up 
against it, and silver-solder the lot. 
Pickle, wash off and clean up, then 
put a 5/32 in. parallel reamer through 
the hole in the middle of the valvebox 
lo remove any burring and true it up. 
Heating tor the silver soldering job 
will probably have distorted il slightly. 

Tee and elbow fitting* 

These may be east or made from 
rod. If castj both pieces will have 
chucking spigots cast on* making 
them look like crosses, hirst drop a 
i in. rustless steel ball into the J> 
bitted recess* and seal il by putting a 
piece of brass rod on it and giving the 
end just one sharp crack with a 
hammer. Take the distance between 
the ball and the top of the valvebox 
with a depth gauge. 

Chuck the tee casting by one of the 
side projections* set the other to run 
truly* face off* centre deeply with a 
size E centre-drill, and drill right 
through with No 40 drill. Turn down 
the outside to iin. dia, and screw 
I in. x 40. Rcchuck the other way 
about, in a tapped bush held in three- 


jaw* and turn and screw the other 
projection likewise, countersinking 
the hole with a centre-drill. Now 
chuck by top spigot* and turn the 
body part to j^in, dia.* facing the 
end to £in. from centre of screwed 
nipples. 

Centre and drill No 30 until drill 
breaks into the cross-hole. Turn down 
the end to the depth indicated by the 
depth gauge to ^ in. dia. and 
screw iLjfc in. x 32. Take a 1/64 in. 
skim on lhc end* and cross-nick it 
with a fine file. Screw it into the 
vaivebos so that when tight the 
nipples are parallel with the barrel. 
The chucking spigot could be parted 
off with the body held in three-jaw; 
hut keep the tool clear of the nipples 1 

For the elbow* chuck by one of the 
projections* and turn, screw and drill 
the nipple as above* running the drill 
to the middle of the casting. Then 
grip by the other projection* face the 
opposite end* centre* and drill with 
No 24 drill until it breaks into the 
previously drilled hole. This pari 
forms the suction-valve scaling, so 
drop a -fa in* ball into the recess in 
the valvebox and take depth as 
before* turning the seating to the 
length indicated, to in. dia.* screw¬ 
ing ^ in. x 32. 

Put a 5/32 in. parallel reamer down 
the centre hole as far as it will go, 
take a 1/64 in. skim off the end to 
true it up, saw or part off the chucking- 
pieces, and assemble as shown in the 
section. The ball should be placed on 
the seating and given just one crack 
as above, before screwing Lhc seating 
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right home. Tlie nipple should be 
parallel with the barrel. 

A built-up ice is made from aim. 
length of ^ in* round rod with a 

in. cross-hole drilled tin. from one 
end. This end is held in the chuck* 
while the other end is centred and 
drilled No 40 until the drill breaks 
into the cross-hole. The part that 
screws into the valvebox is turned* 
screwed and cross-nicked.as described 
for the cast. tee, For the nipples* 
chuck a piece of £ in. rod* face* 
centre deeply and drill No 40 for 
| in. depth. 

Screw { in. length with J in- x 
40 die, pari off at a bare £ in. from the 
end* reverse in chuck, turn 3/32 in. of 
the other end to a tight fit in the cross- 
hole* squeeze in, and silver solder the 
joints. For a built-up elbow, turn the 
seating part from -jfe- in. rod held in 
threc-jaw* as described for the casting* 
drilling to ^ in. depth. Part oft" at a 
full | In, from shoulder* Drill a 
^ in. hole In the side, breaking into 
the one previously drilled* and in this, 
fit and silver solder a £ In* x 40 
nipple made as above described. 

Pump ram 

The ram or plunger is made from 
a 21 in. length of &.in* round riistlc&s 
steel or drawn bronze rod. This 
should fit the drilled pump barrel 
without any turning. Pump rams 
should fit easily, they do riot_ need 
precision-fitting like, steam pistons. 
Slightly bevel off one end and slot it 
to jfcin. depth by gripping it under, 
the slide-rest tool-holder and running 
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it up to a i in. saw-type culler on a 
stub mandrel in three-jaw; beginners 
should drill and ream the £ in. hole 
for the wrist-pin before slotting* 

Reverse In chuck, and turn the 
anti-airlock pin to £ in. dia, as shown. 
A well-known designer, now passed 
on, stated In Ills books that axle- 
driven locomotive pumps were not 
satisfactory* The reason why his were 
not w as because they trapped air in the 
barrel, and this was simply compressed 
and expanded by the action of the 
pump ram. 

I .found that out when rebuilding a 
locomotive of his design for a friend, 
and completely cured it by fitting a 
new' ram with an anti-airlock pin, 
as specified here, which renders air¬ 
trapping impossible* 

The gland is turned from | in. round 
or hexagon rod. Chuck in three-jaw, 
face the end, and drill Jj, In, for f in. 
depth. Open out for A In. depth with 
13/32 in. drill and tap Ain. x 32, 
Part off at -ft- in. from trie end, and 
slightly chamfer both ends. If round 
rod is used, file, saw, or mill four C- 
spanner slots as shown. 

The best stuff for packing is a few 
strands of hydraulic packing which 
can be unravelled from a bit of the 
full-size braided material; failing that, 
use graphited yam. Avoid hemp or 
flax; a plumber friend tried it, as he 
used it in his profession, and his 
pump ram soon grooved like corduroy. 

The wrist pin is a piece of i in. 
silver steel or drill-rod, a full. Ain. 
long, turned dow™ at each end to 
3/32 in. dia. for £ in. length, screwed, 
and furnished with commercial nuts. 

Eccentric strap and rod 

The casting for the eccentric strap 
can be cleaned up on the outside with 
a file; centre-pop the lugs, and drill 
them right through with No 44 drill. 
Saw across them with a tine hacksaw, 
using the rice top as a guide to get 
the sawcul across the middle; then 
open out the holes in Lhe plain half 
with No 34 drill. and tap those in 
the other half with G B.A, tap or its 


A.S.M.E. equivalent. Smooth off any 
saw marks on the lugs, and screw the 
tw : o halves together. 

Chuck in four-jaw with the hole 
running, as truly as possible. Face the 
side of the strap and bore out with an' 
ordinary' boring-tool to an easy fit on 
ihe middle eccentric. Engmemen of 
my time usually called eccentrics 
“ tumblers." A piece of round rod 
turned to the same diameter as the 
eccentric, should be used as a gauge. 
■"I he strap can then be reversed and 
held on the smallest step of the chuck 
jaws, for facing the opposite side. 

If the step Is too big, chuck the 
piece of rod (used as a gauge) in 
three-jaw and damp the strap on the 
end of it by its own screws, using a 
strip of paper between strap and gauge 
for packing, ■ so that the screws will 
hold it tightly enough to prevent its 
shifting while turning is in progress. 
The slot for the rod in the side lug 
can be end-milled as described for 
axleboxes, or by holding the strap in 
a machine vice (regular or improvised) 
on the lathe saddle and running It 
under a £ in. saw-type cutter on an 
arbor between centres. 

The rod can be milled or filed from 
a 1£ in. length of £ in. x i in. mild 
Stcel s the larger 1 end being inserted in 
the slot in the strap and secured by 
two A in H rivets. It can be soldered 
as well if desired. Leave the drilling 
of the hole in the little end until the 
pump is erected. 

How to erect the pump 

Take out the combined guide yoke 
and pump bracket and drill four No 
34 holes around the ^ in. hole for 
the pump barrel, in the position 
shown in the end views. Unscrew 
the pump gland and pull out the ram, 
then insert the pump barrel through 
the hole in the bracket from the 
angled side. Set it vertically, as shown 
in the end view; then run the No 34 
drill through the holes in the bracket, 
making countersinks on the pump 
flange. 

Remove the pump, drill Lhe counter¬ 


sinks No 44 and tap B,A, or the 
A.S.M.E. equivalent. Replace the pump 
and secure the flange to the bracket 
with four 1 screws as shown hi the 
plan view. Hie bracket, with jpump 
attached,- can then be replaced! m the 
engine frames. p 

Put the eccentric strap on the 
middle tumbler arid see that it is 
quite free to turn when the screws arc 
tightened. Push the ram into the 
pump barrel as far as it will go, then 
set the little end of the eccentric rod 
in the slot. Hold it there, and with 
a bent-ended scriber put through the 
wrisl-pin hole in the ram scribe a 
little circle on the end of the eccentric 
rod. 

Remcnte the strap and rod, and 
make a centrepop on the rod 1/32 in. 
nearer the strap than the middle of 
the little circle. Drill this with a 
No 34 drill and ream £in. r taking 
great care that the hole goes through 
dead square with the side of the rod. 
Try the wr[st-p]n in it and if it fits 
nicely without shake round off the 
eye, and ca&eharden it as described 
for the little-end of the main rods. 
After cleaning up, replace the strap 
and connect up the ram to the rod 
with the wrist pin. 

The pump gland should not be 
screwed up tightly enough to require 
effort to turn die wheels by hand. It 
only needs to be tight. enough to 
prevent leakage of water, and this 
can be done when the engine is first 
tried under Steam. 

In fulfilment of a recent, promise, 
here is the picture of Bill Van Brock- 
lin’s 4-4-0. It was taken by AI Milbum, 
who certainly knows how to " shoot " 
little locomotives. The modernised 
version of Virginia should be very 
similar in appearance and all being 
well I will give details or the necessary 
variations as the description proceeds. 

Space prevents further details of 
Bill’s engine this week but later I 
hope to say more about her, She has 
put up some fine performances on 
the Pioneer Valley Lines club track, 
^ To be continued. 


Bill Van Brockiirfs 4-4-0 locomotive, to which the modernised Virginia wifi bear eesettiblunve 





























































VIRGINIA 


A lthough working on exactly 
the same principles, early 
American locomotives dif¬ 
fered from their British cousins in 
nearly every detail, and not the 
least of these were the cylinders 
and motion* 

The few British examples of outside- 
cylinder engines of Virginia's day were 
arranged with their steamchesis inside 
the frames and the connection between 
the link motion and the valve spindles 
was simple and direct. The American 
engineers put their stcamchests on 
top of the cylinder* outside the' 
frames and, as inside link motion w r as 
virtually, universal, this meant that 
the movement hsid to be transmitted 
by a rucking shaft* 

However, this was no disadvantage, 
Lhe whole layout being simple, access¬ 
ible, and reliable; and the valve-gear 
specified here, which is characteristic 
of period practice, should present no 
difficulty' in making and erecting* 

The eccentric straps can be machined 
up exacUy as described Ja&t week for 
the pump eccentric: strap, but don’t 
forget to mark each pair so that there 
will be no mix-up when reassemhling* 
Note that the lug to wliich Ihe rod is 


attached h not slotted, bur rebated, or 
cut away to half its Lhickness, which 
enables the rods to he fitted So that 
the forks (or clevises) line up for 
attachment to the expansion Imk. 

Hie rods Eire either milled from 
mild steel rod of § in* x ^ in. section, 
or cut from £ in. fiat strip, in which 
case a little block of \ in* square steel 
is brazed on the little end and mach¬ 
ined up into a fork in the same- way 
as described for the forked spring- 
hangers. When attaching the rods 
to the straps there is one vital point 
that must not be overlooked or Lhc 
locomotive will never perform in the 
manner expected. 

All four must be exactly the same 
length between the centres of the 
straps and eyes, and “exactly” is 
the right word for h. Make a simple 
jig and the job is rendered easy. 
Scribe a lino down the centre- of a 
piece of i im strip metal about fin. 
wide and 4i in* long. On this, set out 
two centrepops at 3^ in. apart. 
Drill one No 34 and in il squeeze a 
piece of £ i n r od about £ in. long, 
which has been chucked and eased 
slightly with a file, so that it will go 
through the holes in the fork at. the 
end of the eccentric-rod. 


L.B.S.C. describes the 
type of link motion fitted 
to most American loco¬ 
motives before outside 
valve gears were adopted 


Chuck the piece of 1| in. rod that 
you used for a gauge when boring 
the straps; centre, drill No 30 for 
£■ in. depth, and pari off a ^in, slice. 
Drill the other eentrepop on the jig 
with a No 40 drill, tap £in, and 
attach the disc to the jig with a ^In, 
screw. 

To use iHfc jig. put the snap over 
the disc* rebate up wands. Put the 
fork over the pin and set the larger 
end of the rod in lhc rebate* The nods 
should be made full length at finsr, so 
that the end can he squared off to an 
exact length to fit the rebate, ■ Then 
sweat the rod to the strap with solder, 
after which the job is removed from 
Ihe jig* the three rivct^holcs drilled No 
52 and countersunk both sides; drive 
in little bits of -fa in. iron wire, rivet 
into ihe countersinks, and file flush. 

The expansion links can he mach¬ 
ined, but I cci'Luinly don't see any 
sense In spending hours to set up a 
j"b fur machining when it. can easily 
be done by hand in far less time. It 
would be a different case if there were 
a gross of links to be made, bui as 
there are only two 7 proceed as follows. 
Coat a piece of fa in. bright steel 
(ground cast steel for preference) 
with marking-out fluid and carefully 


Left and bottom left: fixation anti 
plan viVu-'.j of the link motion 


Below : End view of the 
i ,A, valve, gear erected 
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set out the outline of the: .expansion 
link as shown* Cut the slot first; then 
if you are unlucky enough to spoil it, 
there isn’t as much harm done as 
would be the case if the outline of 
the link had been cut out. 

Drill a few 5/32in r holes along the 
centreline of the slot, as close to¬ 
gether ns possible, then run them into 
one with a rat-tail file. Then, with a 
watchmaker’* fine fi1c } ease the sides 
of the slot until a piece of in. silver- 
steel can be run from one end to the 
other easily but without shake. 1 use 
a 4 in, fish-bellied Swiss file for this 
job and have no trouble whatever. It 
just needs care, that’s all ! Then drill 
and ream the two pinholes and file 
the link to outline. 

The bar, or saddle, by which the 
link is supported, h made from a 
piece of £ hi. x l in. steel # in, long, 
with a recess iti. long and a full 
i in. deep, milled or filed in it. 
Round the ends and drill tw r o No 52 
holes in it as indicated, then damp 
it in the link by aid Of a toolmakers' 
cramp, put the 52 drill through the 
Jot, and drive in two pins made 
from ^ in, iron wire. At iV in. from 
the middle of the slot, drill another 

in. hole and in this fit the lifting 
pm, which is turned from £ in. silver- 
sled lo the dimensions shown. 

Jewels In the workshop 

Squeeze the pip into the hok in 
the bar and braze or silver-solder the 
bar and pin. Use only the tiniest 
amount of bracing material to avoid 
getting any in the link slot—my few 
personal friends call these 11 jewellery 
jobs." Before the redness hag died 
away, quench the- lot in clean cold 
water; this will harden the link and 
it will last the lifetime of the locomo¬ 
tive without appreciable wear* 

Anybody who doesn’t fancy their 
skill at 4i jewellery" should counter¬ 
sink the hole in the bar on the recess 
side and rivet the pip of the lifting-pin 
into it, filing bush with the bottom 
of the recess. The holes at each end 
should be countersunk belli sides, 
the pins riveted over and filed flush" 
No brazing is then required. 

The dieblock, or link-block as they 
called it when Virginia was a young 
girl, is made from the same material 
as the link. Drill the hole first and 
file the outline of the Nock around it. 
The radii of the sides should, of 
course, correspond to the link slot, 
and it should tit easily without shakel 
Harden it right out by heating to red 
and dropping into water. The bolt is 
turned from ru und silver-steel or drill- 
rod. a little over 4 in. din. and the 
plain part should fit a reamed £in. 
hole exactly. 

The bearing for the rocking-shaft is 
turned from a piece of drawn bronze 
or gun metal, any size over £in. dia. 


Chuck ill three-jaw. face the end, 
centre, and drill to l£in. depth with 
a letter C or 15/64 in. drilk Tutu 
down about l£in. lengdi to a tight 
fit in the |- in. hole drilled in the frame, 
part off at 1 in. from the end, Ttchuck, 
and poke a f in. parallel reamer 
through. Drill and Lap the top of the 
"arch" on the frame for a £ in. or 
5/36 setscrew, Lhcn fit the hearing 
into the hole with ^ in. projecting 
through the frame. Don’t fit tho set¬ 
screw yet. 

The rocking-shaft 

The shaft is a H in* length of { in. 
silver-steel or drill-rod, one end 
being turned down for f in. length to 
tfe- in. dia. and the other end to ji in 
length. The outer rocker can be 
made from i in* mild steel with a 
boss brazed on. 1 make ail my bossed 
levers and arms in the same way. 

Mill or file the rocker arm to the 
shape shown, drilling the small end 
No 34 and the large end -fc in. Chuck 
a piece of £in. round steel in three- 
jaw, face, centre, and drill No 40 
for about ±iu. depth. Turn i in* or 
the end to a tight fit in the | in, hole 
in the arm and part off at i in. from 
the shoulder. Squeeze the pip into the 
hole, in the arm and braze the joint. 
Simply coat with wet flux, heat to 
bright red* and touch the joint with 
a bit of -fe in, soft brass wire; quench 
in clean cold water. Clean up, then 
chuck the boss in three-jaw* and open 
cjLLt the hole with A- in. drill. The end 
of the shaft should fit tightly in it. 

Drill and tap the side of the boss 
for a 3/32 in. or 3/48 setscrew. This 
is used while valve-setting; when the 
final adjustment is made, the boss is 
pinned to the shaft. The pin for 
attachment of the valve-rod is a 
ii in. length of ^ in. silver-steel or 
drill-rod, with a bare ^ in. turned 
down to 3/32 in. dia. and screwed 
3/32 in. or 3/48. Pul a nut on the 
thread to protect it while squeezing 
the pin into the hole in the end of the 
arm. 



The inner rocker arm is made in 
the same way* but the boss is only 
± in. dia, and { in* long* the hole 
being reamed $ in. to take the die- 
bolt* Tlte hole in the larger end is 
drilled in* Fit to shaft arid .braze 
the joint as before. If the hole in \Uv 
arm is countersunk on the face, the 
brazing can be done from that side, 
and there will be no risk of the 
brazing material spreading on the 
shaft., as it ^sill just fill up llie counter¬ 
sink and can be filed oil flush when 
the job is cleaned up. 

Push the shaft through the bearing 
from inside and put the outer arm on 
temporarily. A countersunk oil hole 
can be drilled in the bearing close 
to the outside of the frame; or better 
still, a little fancy oil cup could be 
turned from a bit of J In. brass Tod 
and screwed Into a tapped hole 
in the bearing. 

The valve rods, which look like 
baby coupling-rods or side-rods, are 
milled or filed up from ^in. x Jin* 
Steel, and need no detailing. 

Reversing or weighbar shaft 

To make the reversing-shaft, or 
what British engincmcn call the weigh- 
bar shaft* a piece of £in. silver-steel 
or drill-rod 3^- in. long is required. 
Chuck in three-jaw and turn down 
^ in. length to ^ in. dia. then reverse 
in chuck and turn down 4 in. length 
to same size. The two lifting arms are 



Jj’.fr. Components of the expansion link 


Below: Dinjettvons of the reversing 
arm and lifting links 
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milled or filed from i in, x $ in. 
Steel, the holes in the larger ends 
being reamed a tight fit for the shaft, 
on which they are mounted tin, 
apart, as shown. 

The small ends must be dead in 
line and this is easily settled by putting 
a short piece of i in. silver-steel or 
drill-rod through the holes in both 
of them and leaving it there while the 
brazing job is being done, by the 
process described. Quench in water 
and clean rip. 

The reversing arm which fits on 
the end of the shaft and is operated 
by the reach-rod connected to the 
lever fitted in the cab (American 
engincmen call this a “ Johnson bar 
is made in the same manner^ as the 
ouLer rocker. A section of it, with 
dimensions, is shown separately. The 
two bearings which carry the shaft 
are milled, or sawn and filed, from 
Jin, x §in* mild steel. As the shaft 
must be quite level across the frames, 
it is essential that the holes in the 
bearings are central and exactly the 
sEime distance from the bottom so 
after forming them to shape, stand 
them side-by-side on Lhe lathe bed 
or drilling-machine table, damp tem¬ 
porarily' together wiLh i- toolmakers’ 
cramp, and drilf and ream the holes 
together. After that, drill the screw- 
holes in the base and smooth off any 
burring, so that the bearings will bed 
down truly on the frame. 

The lifting links can be made 
from 1 in. square steel. As they are 
so short, it isn’t worth while building 
them up from 1 in. strip with brazed- 
on blocks for die forked ends. The 
easiest way to make them is to take a 
piece of i in. square steel about 3 in. 
long, first mark off and drill a cross 
hole with a No 34 drill about 5/32 in. 
from each end* then damp the piece. 


under the slide-rest tool-holder and 
form the slots by running the work up 
to a saw-type cutter on a stub mandrel 
In the three-jaw, 

The centre part between the slotted 
cuds is then illillcd h or Sawn and filed 
away, like forming a coupling-rod, 
Drill another No 34 hole exactly 1 in + 
away from those in the slotted ends; 
cut off the two ends about ^ in. from 
the holes, and finish to shape shown, 
with a file. ■" 

Tip for tyros 

For beginners’ benefit 1 will repeat 
that they should alw r ays finish off 
rounded ends by aid of a. buLLon jig. 
This is simply a bit of round silver- 
steel about £ in. lemg, the same 
diameter as the required end, with a 
pip turned on the end. a tight tit in 
the hole. Put the pip in the hole* 
grip the rod arid button jig together 
in the bench vice* and file down die 
end of the rod until the file touches 
the jig. 

If this is first hardened by healing 
to red and dropping in water* the file 
won't cut it, so you cannot file the 
rod out of shape. It is a good wheeze 
to make a dozen or so of different 
sizes; they come in handy. A £ in, 
parallel reamer pul through the holes 
in both ends of the lLTling links, 
completes the job. 

Him to erect the valve gear 

First pin the forks on the eccentric 
rods to the expansion links with 
pieces of J in. silver-steel or drill-rod* 
which should be a press fit In the holes 
in the forks, but free in the holes in 
links. File flush each side. Be careful 
to assemble each pair as shown in the 
plan and elevation drawings; rods 
together, forks crossed* and straps 
right way up with the oil-holes on 
top* Put the straps over the eccentric 
sheaves and put the screws in. The 
expansion links should now lie against 
the inside rockers. 

PuL a dioblock on a die-bolt and, 
with the upper part of the link opposite 
the hole in the rocker aim, insert 


the bolt, pushing the die into the 
link slot. Secure the bolt with a nut 
at the back of the rocker as shown in 
the end view; when this is tight 
against the shoulder on the- bolt* the 
die and bolt should still be free to 
turn. 

Put the brackets on the ends of 
the reverse shaft and set them on 
the frames so that the centre of shaft 
Is 1 In. behind the centre of rocker 
shaft (see jdank Make certain that 
the shaft is dead square across the 
frames and the longer end of shaft is 
on the right; then attach brackets to 
frame by two 3/32 in. or 3/4S screws 
in each, locating the holes for tapping* 
through those in the brackets. 

The lower ends of the lifting links 
are then slipped over the pins in the 
link bar and secured by nuts; the 
upper ends are attached to the lifting 
arms by bolu made from pieces of 
£in. silver-steel or drill rod* turned 
down lo 3/32 in. at each end, screwed, 
and nuttecL The valve rods arc attached 
to the valve^plndle forks in the same 
way, Wc will set the valves after 
fitting the reach-rod and lever. 

Simple substitution 

beginners who are doubtful about 
fitting up the link motion as described 
could easily substitute a simple loose- 
eocentiic gear. On a continuous 
track where constant reversing is not 
neededj the loose-eccentric gear with 
fixed early cut-off is perfectly satis¬ 
factory. Only one eccentric is needed 
for each cylinder* the end of Lhe rod 
being directly connected to the inside 
rocker-arm. 

The eccentric is left free to Lum on 
the axle, a ^ in, pin being fitted in the 
widest part midway between axle 
and edge* driven by a stop-collar. 
This Is a disc of metal li in, dfa. and 

in. thick, cut away to half its 
thickness for half Us diameter less 
^ in. A setscrew attaches it to the 
axle. All being well, I will give a 
drawing of this arrangement when 
def^cribing the valve-setting, 

0 To be continued. 







[[VIRGINIA! 

This week our contributor gives instructions for fitting a 
modern Walschaert^s valve gear to the ancient 1 tea kettle 1 


I t is always a ticklish job to 
adapt a modem type of valve- 
gear to a locomotive not 
designed for it, as British Railways 
found out when starting to rebuilt, 
the Bullcid Pacifies, Before T got 
out a satisfactory arrangement for 
Virginia I tried several different 
layouts, ail more or less satis¬ 
factory T but the one illustrated 
is easiest to make and erect. 

In the cast: of our Virginia jl involves 
the minimum of alteration to the 
components in ihe original design. 
Ii will be necessary to offset the valve 
spindles by ±in. Cut off the centra] 
boss on the steam chest, and at i in. 
away from it toward the outside, drill 
a -ft- in. hole. Turn up a new boss 
fTom ^ in. rod with a spigot £ hi. 
long to fit die hole. Drill and tap tills 
for the spindly and gland* squeeze 
ir inro the hole and silver-solder it. 

Lap-ancMead movement 
The gland should be made with a 
■ft- in, lead instead of £ in. Cut the 
boss off the valve buckle and silveT- 
soldcr on a fresh one ± in. more 
toward the edge, as shown in the 
dotted lines in the p]undrawing. Then 
we can go ahead. 


A wider valve crosshead or fork will 
he required and this is made in the 
same w r ay as that previously described* 
hut. to dimensions given. When 
chucking in the four-jaw to turn, drill 
and tap the boss, set it -ft- in. out. of 
centre, which will result in the boss 
being turned to the offset shown, 

The combination lever is made 
from l in. square mild steel. The slot 
at the top is made by damping the 
piece of rod under the slide-rest tool- 
holder at centre height and feeding up 
to a saw-type cutter £ in. wide on a 
stub mandrel in the chuck. All the 
forked ends in the gear are formed 
in the same way. The side of the 
rod can be milled or filed away to the 
shape shown and the ends rounded as 
described for rounding ends- last 
week in the notes on link motion. 
The union Jink is just a midget version 
of the combination fever made from 
jin. square steel, 

The drop arms which are attached 
to the bottom of the cross head can 
be filed or milled from Jin. steely 
the odd offeuts coming in handy. 
Use a No 32 drill for the hole, and 
squeeze hi it a pin which is just a 
piece of £ in r silver steel with the end 
turned down and screwed for Lhc 
retaining nut. Put a nut on the threads 
while the pin is being pressed in to 


protect ihem from damage. The arm 
is attached to the bottom shoe of the 
crosshcad by three -ft in. or 1/72 
screws—or better still* if the cross¬ 
heads have uot yet been made, put 
just one screw to hold the arm tem¬ 
porarily in place and braze it while 
brazing the shoes to the centre 
section. 

Hxpansion link and radius rod 

The expansion link a can be made 
from -ft in, steel (cast ground kind 
for preference) by the process described 
for the Stephenson links. To make 
the trunnion, chuck a piece of $in, 
square steel in the four-jaw, set to 
run truly and turn a full l in. length 
to -ft- in. dia, squaring off Lhc cud. 
Turn this to a gauge* drill a No 14 
hole in a piece of metal about ±in. 
thick find, ream -ft- in. then turn the 
trunnion to fit it exar.ily y without the 
slightest vestige of shake. Part off 
at ft in. from the shoulder, file the 
fLunge slightly as shown in the side 
view of the link, then set it exactly 
in the middle of the slot and braze 
it in position. Be exceedingly sparing 
with the brawng material in order to 
avoid getting any in the slot. 

To hold the trunnion flange to the 
link while brazing use one of the 
rough home-made cramps which 1 
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recently mentioned, with one jaw 
on the end of the pin and the other 
against the opposite side nf the lint. 
Apply the brazing material {brass 
wire or eoarsograde silver-solder), 
to the outside of the joints. Don't 
put it done to the slot. If the heat 
is right, it will flow' between the flange 
and link ami leave the slot perfectly 
clear. 

To make the die block chuck a 
piece of £in. square silver steel truly 
in the four-jaw.. Face the end, centre, 
and drill about £ in. depth with No 
33 drill. Pin-drill a recess -£■ in. dia. 
and - 2 V du full depth, part off at jjr m r 
from the end and repeat the process 
for the other die block. Ream the 
holes £in., then tile two opposite 
sides to an exact sliding fit in the slot 
of the expansion link. Finally, heat 
to medium red and quench in cold 
water. The die pin is turned up from 
in in, silver steel Lu the dimensions 
shown and needs no detai ling. Slightly 
reduce the head Lo an easy fit in the 
recess of the die block. 

The radius rod is made from £ in. 
x | in. mild steel, and is a simple 
mining or filling job, the slot being 
formed in the same way as those in the 
expansion links but being straight 
they arc much easier. Be careful to 
get the right amount of offset, with 
the eye parallel with the rod otherwise 
the latter will bind on the pin and 
cause friction and wear at the top 
of tlie combination lever, The eye 
can be caschardened with advantage 
by the process described for the little 
ends of the connecting-rods. A case- 
hardened eye working on a E: natural " 
silver-steel pin takes a long time 
indeed to wear to any; appreciable 
extent, in my own engines they run 
for years. 

Brackets for expansion links 

Now we come to another little 
alteration. Instead of the ends of 
the guide yoke being made as for lhe 
link-motion engine, they will need 
extending to carry the brackets lor 
the Walachacrfs links. If' builders 
have nol made the yoke yet this will 


not cause any extra work; but if they 
have the most satisfactory course will 
be to cut out a' fresh yoke. 

Lay. the -origina 1 one on a piece of 
steel long enough to include Lhe 
extension and run a scribcr all round 
it. This will save a lot of marking 
out. Then, at each end, Hdd the extra 
bit shown in the accompanying draw¬ 
ing and cut to the complete fresh 
outline, Each bracket is then cut 
from £ in. steel to the shape and 
dimensions in the drawing and braced 
to the ends of the guide yoke. 

My pet way of doing this sort of 
job is to drill two No 51 holes in the 
edge of the bracket and alLaeh it. 
temporarily .to the edge of the yoke 
by two in. x i in. steel screws. 
The yoke is then laid in the brazing 
tray, a fdlct of w r et flux laid along the 
joint, the whole lot heated to bright 
red and a piece of soft brass wire 
applied. This melts and runs into 
a clean fillet between the yoke and 


The return cranks, or eccentric 
cranks, as they are usually known 
in America, can be made from \ in. 
x £in, mild steel In the same way 
as the crosshead arms, tlie pin being 
also similar. If the driving crankpins 
have not yet been made turn the 
outer ends to -fir- in T dia. and don't 
screw them; the hole in the 1 anger 
end of the return crank should fit 
on very tightly. If they have been 
made and lhe ends screwed, tap the 
return cranks to fit. 

Reversing shaft 

The reversing shaft Is a piece of 
£ In. round steel squared off to 51 in H 
length, with ^ in, of each end turned 
down to in. dia. T3te reversing 
arm has a plain hole in the end and 
is pinned to the shaft at life- in, from 
the end. Urill a No 43 hole through 
boss and shaft and squeeze in a pin 
made from a -jj- in, length of 3/32 in + 
silver steel. 
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bracket. Queneh out in water* clean 
up, and file off the serewhusuK The 
result Is a neat and strong component. 

Fur the bushes chuck a piece of 
l in. bronze or gunmcml rod in the 
three-jaw, face the end, centre, and 
drill No 14 for ahout £in. depth. 
Turn ^ in. length to -jk in, dia, and 
screw in. x 22 or 40. Fail off at a 
full tV in. from the shoulder, Reverse 
in the chuck, skim the end true and 
run a -fir In* parallel reamer through 
the hole. The nut is made from 
ik ill. hex agon rod and the bushes 
are inserted with thedr heads on the 
inside of the brackets. If the link 
trunnions tit these bushes properly, 
without shake, the wear will be 
negligible, My experience Is that one 
long bearing is more resistant to wear 
than two short ones; provided that 
the fating is correct. 


Roth the lifting arms carry a little 
die block at their smaller ends. 
Chuck a piece of fin, square silver 
steel truly in the four-jaw; face, 
centre, and drill No 30 for £ in* depth. 
Countersink, the end and part off a 
£ in. slice, repeating the process, The 
screws are turned up from J in. round 
silver steel held in the ihree-jaw, the 
plain part being an easy fit in the die 
block 1 and of such a length that when 
the screw is tight home in the lifting 
arm. the die block is still free. 

Before attaching, ease the opposite 
sides of each die- block sufficiently to 
allow r it to slide freely in the slot in 
the radius rod. Pin one lifting arm to 
the end of Lhc shaft which carries the 
reverse arm and set the two arms at 
light angles. This end of the shaft 
goes on the right-hand side of the 
engine. The other arm is not fitted 


Alter native guide yake with 
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until the shaft is erected. 

The hrackets are ma.de in exactly 
the same way as described for those 
carrying the shaft for the link motion., 
but to the dimensions given in the 
reproduced detail drawing, 

Hnw tn erect the valve gear 

Screw the valve crosshead on to 
the spindle, with the ofTsel away from 
the frame as shown in plan, IbJt the 
lower end of the combine I ion lever 
in the fork of the union link and 
pin il. with a piece of -j in, silver steel 
squeezed through the holes in the 
fork filed flush each side. The end of 
die combination iever should be 
quite free in the fork. 

Put the small cud of the radius 
rod in the fork at the top of combina¬ 
tion lever and pin through the lower 
hole ' in similar manner, Insert the 
trunnions on the expansion Jinks in 
the bushes in the brackets, then pm 
the top of each combination lever 
between the wide jaws of the valve 
crosshi'uiJs, Lhe ends of llie union 
Links fitting over the pins in the cross- 
head drop aims. Attach the com¬ 
bination levers to the valve cross heads 
by pins made from £ in, silver steel 
turned down at each end to 3/32 in, 
screwed 3/32 in, or 3/48 and furnished 
with nuts. Whep the nuts are light 
against the shoulders the bolt should 
still be quite free. Don’t forget to 
pul nuts on the cross head pins. 

The radius rods should now lie 
dose lo the expansion links. Lift 
each to the upper end of the slot and 


attach the die block to it through 
the slot in the link. Put the die block 
on the pin and screw the pin home in 
Lhe lapped hole hi the radius rod; the 
head of the pin should have a saw-cut 
in it for this purpose. When right 
home the die block should be flush 
with the sides of link, hut quite free 
to turn on the pin. 

Put the two brackets On the revers¬ 
ing shaft, then add a collar, which, is 
just a in. slice of $ in, round rod 
with a iin. hole through it. Put on 
Lhe other lifting ante selling as near 
us you CEm by eye, paitdlel to its 
oppuslLe mate on the other end. 
Now set the assembly on the frames 
as shown, with lhe centre of lhe shaft 
at T^-in. behind the centres of link 
trunnions. See that the shaft is deaf I 
square across the frames and screw 
the brackets to the tops of frames as 
described fur the link motion job. 

The lifting arms should now be 
lying against Lhe inner sides of the 
radius rods, the die blocks being in 
the straight slots. Set the right- 

hand one (which has already been 
fitted to the shaft) so that it is support¬ 
ing the radiufi rod with the die block 
in the middle of the expansion link, 
and temporarily dump the shaft in 
that position. Then adjust the left- 
hand lifting ami until exactly parallel 
and the left-hand die block in the 
middle of the other expansion link. 
This ensures lhaf both sides aTe 

always exactly in step,” 

The lifting arms can then be pinned 
to the shaft, likewise the collar, 

which is run up against the left-hand 
bracket and prevents any side move¬ 
ment of the shaft towards the right. 
The shaft should be free to turn, but 
should nut have any side play. 

Put a return crank on the end of the 


main pin, with its own pin approxi¬ 
mately l in. from the centre of axle. 
To get exact setting, set the expansion 
link in such a position that, the die 
block cun be run up and down the 
idol in iL without any movement of 
the valve spindle and temporarily 
fix it there. Pul the nriin crank on 
front dead centre and take the dis¬ 
tance from the centre of the- hole in 
[tie link tail—to the centre of the 
TCturn Crankpin with a pair of 
dividers. Shift the main crank to 
back dead centre arid cheek with Lhe 
dividers as set. If the distance be¬ 
tween the centres iw not the *mne 7 
shift, the return crank to half the 
difference and try again. 

When the measurement tallies on 
both dead centres, the return enmk 
is correctly set and the distance between 
the divider points is the. exact fength 
between the centres of the eccentric rod. 
Pin the return crunks to the main 
cmnkpin* by drilling a. No 53 hole 
through the thickness of the crank 
and pin, squeezing in pins made from 
■ji; in. silver sled. The eccentric rods 
can then be made hy the same process 
as the other rods to the measurement 
between the centres as indicated by 
dividers. 

The crunk pin end is bronze-bushed, 
with the flange of the bush on Lhe 
straight side of the rod. The forked 
end is attached to the link tail by a 
similar bolt to that. at the top of lhe 
combination lever. The valve gear 
should work perfectly freely when the 
wheels are turned by hand and 
reverse with the links at any angle, I 
will give instructions for setting the 
valves, together with those for doing 
Lhe same job on the Stephenson link 
motion, 

0 To be continued. 
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Continuing the instructions for a 3|m. gauge old-time American loco, 
L.B.S.C. specifies, this week, an up-to-date lubricating device 

Cnniinued from 27 SSf.pJnnbtrr pngm 4$2 — S5 i 


T ht. use of separate cylinders 
instead of combined cylinder 
and smoke box saddle cast¬ 
ings with steam and exhaust ways 
cored in—a difficult job in 3* in, 
gauge-calls for separate steam 
and exhaust pipe connections. 

The simple arrangement illustrated 
is the same as I use on my own outside 
cylinder engines. It has proved easy 
to make and fit and perfectly satis¬ 
factory in service, file layout is the 
same both for steam and exhaust, 
the only differences being dimensions, 
the addition of an oil check vsdve 
to the steam pipes and the fittings at 
the tops of the vertical pipes. 

The exhaust should be- fitted first. 
Chuck a piece of | in, square brass 
rod in the four-jaw and set lo run 
truly. Face the end r centre, and drill 
to 1 in. depth with 7/32 in. drill, and 
part off at in- from the end. tte- 
chnck, and run a ^ in, x 40 tap right 
through. In the middle of one of the 
facets drill a iy/G4 hole-and ease it 
with the +1 lead” end of a in. 
parallel reamer until the end of a 
^ in. tube will fit tightly. Cut a 
piece 3 in, long, put about fa in r 
of ^ in P x 32 thread on the end, and 
fit it in the hole, silver soldering the 
joint, 


Cut two pieces of \ in, copper tube 
of about 20-gauge, about l^m. lung, 
face off to a dead length of 1-fr in. 
in the chuck, screwing one end For 
4 in. length and the other for -jjj in. 
length, with ± in. x 40 thread. Make 
two locknuts to fit from ^ in. hexagon 
brass rod, and two more from jj in, 
rod T with a plain hole; all about ^ in, 
wide. The plain ones.are silver soldered 
to the pipes at % in, from the short- 
screwed ends. The tapped nuts are 
screwed on llie longer-screwed ends 
to the cud of the threads and the pipes 
and then screwed into the centre- 
piece until they touch in the middle. 

Smear a little plumber's jointing 
(Floss White or similar) on the threads 
at the shorter ends, hold the assembly 
with tire ^ in. pipe vertical between 
the cylinders opposite the exhaust 
holes, and screw the pipes out of the 
centrepiece into the cylinders, using 
a spanner on the smaller nuts. Put 
another lasLc of plumbers' jointing 
on the threads between the locknuts 
and centrepiece, then screw both 
locknuts tightly up against it. 

The blast nozzle is made exactly 


Sit am pipe$ and ail check valves side 
view of steam and exhaust pipes \ e,i- 
haust pipe assembly 


Lhe same as a union nut* but the end 
is tapered off as shown to allow the 
blower ring (to he described later) to 
fit over it. 

Steam pipe assembly 

The centre may be built up, or a 
casting, in which case a chucking 
piece will be cast on opposite the boss 
for the oil check valve. To build up, 
saw the tec shown in the plan from a 
piece of % in. x | in. brass bar. 
Chuck in the four jaw r w r ith the head of 
the tee running truly, centre, drill 
right through with 5/32 in. drill 
and tap in- x 40, Then drill a 
15/64 in. hole right across the stem of 
the tee (see plan) and drill a iV in - 
hole up the stem, breaking into the 
tapped hole as shown by die dotted 
lines. Plug the end of this with a slice 
of brass rod abouL £ in. Lhick, 
driving in tightly. Open out one side 
of the cross hole to take a ^ in. pipe 
and fit a piece 1-iHn, long in it; this 
should have a few ± in. y, 40 threads 
on the end. 

Chuck a piece of y in. round brass 
rod in-rhe three jaw, turn a fa in. 
pip on the end—a tight fit for the 
hole opposite the pipe and part off 
g in. from the shoulder. This will 
form the body of the oil check valve 
Squeeze it into the hole, then silver 
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solder the pipe, bos* and plug at one 
heating. Pickle. wash off and clean 


up, then chuck the assembly bv hold¬ 
ing the pipe in the three jaw. The 
bo$& opposite it should run truly. 
Centre this, drill it -fa in. until the drill 
breaks through into the communicat¬ 
ing hole, open out to 1 in. depth with 
-ft- i-n. drill and tap 7/32 in, x 40. 

For the valve sealing chuck a 
piece of l In. hexagon rod in the three 
jaw. Face off, turn -fc in r length to 
7/32 in. dia. and screw 7/32 in, x 40. 
Centre deeply and drill to i in. depth 
with a No 44 drill; part off at ^ hi, 
from the end. Reverse in the chuck, 
turn and screw as above for 5/32 in, 
length, put a 3/32 in. parallel reamer 


through the hole and face off about 
1/32 in, to form a true scat for the ball, 
which should be £in. dia. rustless 
steel. Seat It with a tap as described 
for the pump halls and assemble as 
shown wiLh a light spring made from 
28 or 30-gauge wire (hard bronze for 
preference) to keep the ball seated on 
the suction stroke of the pump. 
Uninitiated folk would hardly credit 
that these little balls would float, 
but they wilT -in the thick cylinder 
oil—-if given half a chance. 

To make the steam pipe union 
chuck a piece of in. hexagon rod in 
the three jaw, face, centre deeply, and 
drill to i in. depth with a m. drill. 
Turn down iin. length to % in. dia. 


and screw jj in. x 32, Part off al 
-h in. from end, reverse in the chuck, 
open out the centre hole for -ft- in. 
depth with 7/32in, drill and tap in. 
x 40. Chamfer the corners of the 
hexagon. This fftling is not per¬ 
manently attached until the smokebox 
is fitted. 

The cross-steam pipes are made 
from ft in. copper tube and fitted up 
in exactly the same way as described 
for the exhaust pipes. All dimensions 
are shown on the drawing. 

Mechanical lubricator 

Old-time American enginemen 
would have been mighty glad if their 
tea kettles had been provided with 
this gadget, especially the firemen. 
Part of their duties when running on 
a down grade or other plaoe where 
the engine was coasting with steam 
off was to go along the runningboard 
with a can of melted tallow r and pour 
a quantity into the tallow cups on 
the steamchests. A pleasant job on a 
dark night with half-a-gale blowing 
and raining or snowing ! Tit is was 
how the nickname of “ lallowpot " 
came to be applied to American 
firemen. Drivers rejoiced in the 
nickname of “ huggers.” 

To make the oif lank cut a piece 
of 18-gauge sheet brass 4^ in. long 
and If in. wide, bend to a rectangle 
measuring l£in. x 1 in, and stand u 
in the brazing pan on a piece of 
Id-gauge brass about if in. x 11 in. 
Silver solder all-around the bottom 
and along the joint, which should be 
in one comer. Pickle, wash and 
cfcan up, file the projecting parts of 
the bottom flush with ihe sides, drill 
a ft in. hole in the middle of the 
bottom and another at. ft in. from 
the top on ihc centreline of one of the 
shorter sides. Ihe Tid can either be 
fringed over a formenflate of the 


Right: Oil pump stand 
Pump cylinder 
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same size as the tank top, ur made 
from a piece of lS-gauge brass 1-J- in. 
X H in. wiLh a ± in,_ nick taken out 
of each corner and £in, of each edge 
bent np to form a tray. The corners 
can be silver 1 soldered, but use very 
little, otherwise there will be a blob 
in each corner and the lid will not go 
on to its full dep'h. 

The pump stand is made from a 
piece of In. square brass rod faced 
off at each end to a dead length of 
l£ [n. Chuck truly in four jaw. centre, 
drill 5/32 in. For in. depth and tap 
■jjr i n * x 40. File or mill the ^ in. 
rebates shown in the drawings then 
in the middle of the lower recess, at 
13/32 in from the bottom of the 
stand, drill a No 41 hole. At in. 
From llic top drill a 5/32 in. hole and 
tap It -ft- ir. x 40. Both these must 
go through dead square with the 
face, so use either a drilling machine 
or the lathe^-not a hand brace. 

Pin-drill out the back of the smaller 
hole lo i in, dia* For £ in, depth. The 
ports are set out at ±in + from the 
pivot hoi3 at £in. centres. The right- 
hand port is drilled right through into 
the tapped hole in the bottom of the 
stand. The left-hand porl is drilled 
in to in. depth only and a groove 
is milled or chipped with a little half- 
round chisel (easily made from a bit 
of -jV in* silver steel ground away to 
half Its diameter, or diagonally, and 
hardened and jempered) from the 
port to the bottom of the stand. 

For the pump cylinder square off 
a piece of -ft in. rod to f - in. length, 
make a deep centrepop on it at -ft in. 
from one of the facets, chuck in the 
four jaw with the pop running truly 
and drill right through with a No 34 
drill. Open out to 5/32 in, depth with 
a ft- in* drill and tap 7/32 in. x 40. 
Put a £ in r parallel reamer through the 
remains of the hole. For the gland 
chuck a piece of £ in. brass rod, face, 
centre and drill No 34 for 1 In. depth. 
Turn down Jin. of the outside to 


7/32 in r dia. and screw 7/32 in, x 40. 
Fart off a slice a bare -ft- in. wide, 
cross-slot it with a hacksaw' and put 
the i in. reamer through. It can be 
held in the chuck hy the threads for 
this purpose. 

The plug at the bottom is mined 
from -ft in. rod lo a drive fit and 
soldered over. The port and trunnion 
holes must be dead square with the 
face otherwise oil will leak betw^n 
the rubbing surfaces; the 3/32in. 
trunnion, made from silver steel 
screwed as shown, must he exactly 
at righi angles to the port face. True 
this up—also the rubbing face of the 
cylinder by the same method 
described for cylinder port face and 
slide valves. The cylinder can be 
rounded off as shown* or left rectangu¬ 
lar as desired. 

The ram or plunger is a £ in. length 
of £ in. nisi I ess steel or drawn bronze 
with a No 4S cross hole drilled at 
■ft in, from the top. Hie gland is 
packed with a strand of graphiicd 
yam. The spring is wound up from 
22-gauge tinned steel wire and secured 
by a commercial nub 

To make the crank, chuck a piece 
of £ in, round rod in the three jaw, 
face, centre, drill No 43 for is in- 
depth and tap 3/32 in. or 3/48; part 
off a £ in, slice and, at 3 in. from 
centre, drill a No 53 hole, tap 9B.A. 
or 2/56 and screw in a piece of 15- 
gauge spoke wire threaded to suit. 
The shaft is a lft in. length of 3/32 in. 
silver steel threaded each end to 
suit, 

At the end opposite the crank, fit 
a ratchet wheel about ft in. dia. 
with 35 or 40 teeth. If drilled No 43 
it can be pressed on, but be sure lo 
fit it the right way—buttress side of 
Lhe teeth to your left when looking 
aL it from the opposite end to the 
crank. About ft in, of the shaft 
should project. 

Tor the bearing chuck a piece of 
■ft in. hexagon rod, face, centre and 
drill to J in. depth with No 41 drill, 
Turn down a bare 13/1 fi in. of the 
outside lo -ft- in. dia. and screw r ft in. 


x 40. Parr off ar 3/32 in. from 
the shoulder, reverse and chamfer 
the corners and make a l in. locknut 
to suit from the same size rod 

To make the check valve chuck a 
piece of ft in round rod, face Lhe 
end, turn down ft in. length to ft in. 
dia. and screw-ft in, x 40, Fart off 
at % in. from the shoulder Reverse in 
the chuck, centre, and drill right 
through with a No 43 drill* open out 
and bottom to -ft in. depth with 
ft- in. drill and D-bit and tap 7/32 in. 
x 40, Put a 3/32 in, reamer through 
remains of hole. Drill a 5/32 iu. hole 
[n Lhc side and silver solder a 7/32 in. 
x 40 union nipple in it. 

h'or the cap chuck a btt of ft in, 
hexagon rod, face, centre and drill 
{ in, depth with a No 30 drill; turn 
down a full £ in. of the end lo 7/32 in, 
dia. and screw 7/32 in, x 40. Part off 
at -ft- in. from the shoulder, ■ Scat a 
£ in. hall in the recess and assemble 
with a spring similar to the one in 
the upper valve. 

See that the port and cylinder 
faces are perfectly dean and attach 
the cylinder to the stand; pTacc the 
assembly in the tank and screw the 
cheek valve loosely into the stand 
through the hole in Lhe bottom of 
the tank. Put the bearing through 
the hole in the tank side, pul on the 
locknut, entcT the hearing in the 
Lapped hole at the top of the stand 
and screw in until the head of the 
bearing touches the side of the tank; 
then run the"locknut back and tighten 
ll against the inside of the tank, 
l ighten np the cheek valve under the 
tank* Lnter the crankpin into the 
hole at the top of the pump ram. 
hold the crank at the opposite end 
of the bearing between the pump ram 
and the stand, enter the crankshaft 
into the bearing and screw home into 
the crank. 

'lhe ratchet lever is filed up from 
3/32 in* x l in, steel and drilled as 
Shown, The pawls are filed up cither 
from cast steel and hardened or from 
mild steel and case hardened. The 
(Continued on page 538) 
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Making a crankshaft 

O I have rough turned a four 
throw crankshaft for an obsolete 
i.C, engine (all journal diameters H in.) 
Material used: flame cut miJd steel 
billet- 1 inlcrakd having the rough 
turned shaft case hardened—finally 
ground, but have been advised that 
case hardening is unnecessary. The 
suggested finish is normalising and 
grinding, I am aware that motor 
crankshafts are normally produced 
from hard specification steel and are 
not hardened, but I feel rather doubtful 
as to a soft ground finish being 
adequate on mild steel.—II.R.P.* 
Enfield, Middx, 

A If this is a re kit i vcIy low-efficiency 
jtL engine for which neither the speed 
or the bearing load has to he extremely 
high r & mild steel crankshaft , un¬ 
burdened ami running in white metal 
or soft bronze bearings, would be 
fairly Satisfactory —thmigh an alloy 
steel having greater resistance to wear 
won Li, of course, be an advantage, it 


would be very risky to attempt case- 
hardening- a mild steel crankshaft, 
owing to the great danger of distortion 
and possibly cracking as well. For 
normalising mild steel, it should be 
uniformly healed to ti red heal and 
allowed to cool naturally. 

Working by hot air 

0 1 fail to see how a hot air engine 
works and would be obliged if 
you could enlighten me on the subject. 
—R.E. P Birmingham. 

A Several types have been made, 
working on different principles , 
Bui the most common type is the closed 
circuit engine as ongimtUy invented 
by Stirling. In this type of engine the 
air is alternately heated and cooled, 
causing it to , expand and contract. 
This is done by using a closed chamber, 
one end of which is heated and the 
other end kept as cool as possible. 
Inside the chamber is a moving piston, 
or, strictly speaking, a displacer which 
does not touch the sides , but it If used 


to displace the air from cite end of the 
chamber to the other. A communicat¬ 
ing pipe from this chamber lead * to 
the working cylinder, which has a 
piston alternately forced out and drawn 
in by the changing pressures . The 
displacer piston is usually timed about 
90 deg. out of phase with the power 
piston. Numerous articles on the hot 
air engine have been published in 
model engineer* with diagrams show¬ 
ing working principles. 

Insider-cylinder castings 

0 1 am proposing to build an 
0-6JQ tender locomotive in 2i in. 
gauge with inside cylinders. Can you 
inform me where 1 can obtain castings 
for the inside cylinders'?—P.M.J,, 
Tlorsforth. 

J Drawings and all necessary cast- 
f~L ings and materials should be 
obtainable from Kenmon Bros {Hert¬ 
ford) Ltd , 7, Greenways, Hertford , 
Hens. 
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moving pawl is pivoted on a 3/32 tn* 
screw in the ratchet lever and held in 
contact with the wheel by a light 
spring, one end of which is hooked 
into a hole in the tail of the pawl 
and the other in a hole in the lever. 

The stationary pawl is mounted on 
a stud turned from a scrap of ^ in. 
round sleek ^ nc c nd .of which goes 
through a hole in the tank and is 
nutted inside. This pawl is kept in 
contact with the wheel by a spring 
of 16-gauge steel wine, bent as shown* 
and attached to the tank by a screw 
nutted inside* The action is exactly 
the same as the winding ratchet on 
an alarm clock. The lever is pre¬ 
vented from coming off the shaft by 
a commercial nut and washer. When 
the nut is tight home the lever should 
swing freely without side shake. 

The complete lubricator is erected 
on the bolster carrying the engine 
truck, as illustrated, A bracket, bent 
up from 3/32'in. x £ in. steel strip, is 
attached to the underside of the tank 
at each side. First solder them to the 
Lank in position* then put a screw 
through each from the inside of the 
tank with nuts underneath. The 
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screws attaching the brackets to 
bolster must be filed flush to avoid 
interference with the movement of 
the truck. The union under the tank 
is connected to the upper check valve 
by a piece of 3/32 in. copper pipe 
with a 7/32 in. union nut and a cone 
at each end. 

The driving arrangement for the 
engine with link motion can be 
arranged by employing a small 
rocking shaft screwed to the top of the 
frame a little behind the valve spindle 
fork,' The bearing consists of a little 
plummer block filed up from i in. 
square brass tod* into the side of 
which Is silver soldered a bush made 
from l in. round rod, the hole being 
reamed p £ in. The spindle is made 
from Ain. silver steel and the rocker 
arms from Ain, x steel. Each 
carries a crankpin made from 3/32 in. 
silver steel or dril I rod screwed at one 
end for a nut a 8 B.A. or 2/56, and 
pressed into the arms. The outer arm 
Is brazed to the spindle; the inner 
one is pinned directly opposite. The 
complete assembly is attached to the 
top of the right-hand frame by two 
screws in the position shown. 


The outer rocker is connected to 
the side of the valve-spindle fork* 
the pin. of which is made long enough 
for this by a short connecting rod 
bent to the angle shown In the plan. 
The inner rocker is connected direct 
to the ratchet arm by a 3/32 in. rod 
screwed at both ends. The rocker 
end carries a brass boss filed up from 
A in. x J in. brass rod and screwed 
on + The other end carries a fork 
made from Ain. square steel—made 
in the same way as the valve-spindle 
forks—and attached to the ratchet 
lever by a 9 B,A. or 2/56 screw. The 
exact length of this rod is easily ob¬ 
tained from the actual job with lever 
and rocker arm hanging straight down. 

The pawl should ratchet one tooth 
at each revolution of the driving wheels 
when the valve gear is in the notched- 
up position. IF it does not do this 
when the fork is connected to the 
bottom hole of the ratchet lever try 
one higher up. In the case of the 
Walschacrts ^car the back end of the 
driving rod is connected to the wrist 
pin of the feed pump, the pin being 
extended sufficiently to allow this to 
be done without the rod fouling the 
side of the pump barrel. It shoud be 
bent to clear the underside of the 
guide yoke. 

% To be continued. 
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Continuing the instructions for 
building this old-time 3£ in. 
gauge American locomotive, 
L.B.S.C describes a component 
that not only reverses the 
engine, but provides a good 
test of the driver's strength t 


I N VIRGINIA'S DAY the l * pole ” 
lever was practically the only 
means provided on American 
locomotives for“ hooking-up v and 
reversing. Power reversers had not 
been invented and there were only 
a few isolated examples of the 
wheel- an d-screw type. 

The kind ol' “ Johnson bar”—as 
it was called by the old American 
enginemen—most commonly in use 
was a very Jong lever pivoted to the 
frame, standing almost as High a* the 
p top of the boiler. The upper part 
'passed between a couple of narrow 
sector plqtcs plentifully provided with 
notches, and the lever carried a trigger 
and latch to engage with them. One 
end of the sector was earned by a 
.support on the frame, arid the other 
oei a bracket attached to the boiler. 

The valve gear was usually balanced 
by a coiled spring on the weighbar 
shaft (called a tumbler shaft in the 
United Slates) enclosed in a case at 
the left-hand end; but like those on 
the-earlier C class goods engines on 
the L.B. and S.CJt. the springs fre¬ 
quently broke and then, despite the 
leverage, . it took -the e-ngineman all 
his time to get the lever over. 

The lever T am specifying for 
Virginia is typicEil of the old Johnsons, 
but both ends of the sector are 
supported from the frame, and the 


lever is pivoted in a slotted bracket 
screwed to the top bar. The locking 
gear is also rather more substantial, 
a copy of the full-size arrangement 
being far too flimsy for 3£in. gauge 
and unsuitable for serious work. 

Sector and supports 

The two sector plate* are cut from 
3/32 in. or 13-gauge soft mild steel 
sheet. Du not attempt to bend them 
from strip, but mark them out and 
saw and file to outline, Note that the 
back part is -fa m, longer than the 
front, us the latch is ar the back of 
the lever. Don't euL any notches, but 
drill a No 53 hole at each end as 
shown. 

The Supports or legs are made from 
l in. x ^ in, strip steel. Ftefore 
bending the lugs at the bottom, heat 
to red and let cool slowly, otherwise 
the metal may crack. A rebate is 
filed or milled at each side of the 
upper end to act as a spacer for the 
sector plates and support them. The 
sectors arc first attached to the 
supports by -fa in. iron rivets or 
pieces of 16-gauge [con wire driven' 
through. Set them parallel, rhen 
braze the joints; just apply a little 
wet flux, heat to blight red and touch 
the joints with a piece of thin soft, 
brass wire. .Quench in water and clean 
up. Drill a No 30 hole in each lug 
for the fixing screws. 


The lever can be machined from 
solid or built np r Jf the former is 
preferred chuck a piece of |in. x 
i in r mild steel truly in the four-jaw 
and turn the grip; the pole can then 
be milled or filed to shape and the 
end rounded and drilled for pivot 
bolt. To build up, use the same kind 
of steel for the flat port of the lever, 
but. lum the grip from round steel 
and braze it on. If the engine has 
link motion drill the hole for the reach- 
rod pin at in. above the pivot hole 
—for Walschacm gear, at -jj in. 
above the pivot hole. Use a No 44 
drill and tap 6 R.A r or 4/36. Thu pin is 
Lumed from J in. silver steel or drill 
rod, screwed imo the lever and lock- 
nutted. 

The bracket can be filed from a 
piece of i in. X £ in. mild steel. The 
slot can be cut by gripping the bracket 
in u machine vice on the lathe saddle 
and running under a ^in. saw-type 
cutter on an arbor between centres, 
or by endmillinfr The lever should 
be a snug fit. One side of the hole 
for the pivot holt or fulcrum pin is 
countersunk. The pin is turned from 
l in.. silver steel or drill rod to the 
dimensions given. Note that the 
bracket must not pinch the lever when 
the bolt is screwed right home and 
nutted. 

The trigger is filed up from £ in. 
x in. steel and slotted by the same 
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means as used for the bracket. The 
latch L-s also a plain job of filing, 
yin,, y Jj; in, steel being used. Y 
keep all my ofFcuts in a small box 
and usually find a bit for .jobs such 
as the one just described which needs 
little filing or milling The latch block 
is a | in, piece of ±in. x ^ in. sled, 
slotted as shown. 

M.y pet way of making it is to mill 
the slots in the end of a longer piece 
of rod of correct section* which is 
easy, as you have plenty to grip in the 
machine vice on the milling machine 
or the lathe. Then the rod is chucked 
in the four-]aw and the slotted piece 
parted off to correct lepgLh. 

Hnw ft) erect 

First screw the lever bracket to the- 
frame in the' position illustrated, 
using two £ in, or 5/36 screws running 
through the clearing holes in the 
bracket into lapped holes in the frame 
bur. Next put the lever between the 
sector plates and stand the Jot with the 
lever in the slot in the bracket. Put 
the bolt in see that the lever is 
exactly vertical—then attach the lugs 
at the bottom of the supports to the 




ftame. ntaking sure iha.t the lever is 
central. Turn up two ^ in, pins from 
& in. round steel* leaving the heads 
a full £ in. long and slightly grooving 
them. With one of these pin the 
latch to the Irigger* leaving the joint 
quite free to move. 

Now put the latch block over the 
latch and try the assemhly against 
the- lever, setting the latch block so 
that It just clears the top of the sector, 
Mark the exact position, then remove 
the lever and attach the latch block 
at the marked spot with ihc other 
headed pin. Attach the other end of 
the trigger to the lever, using a piece 
of in. steel wire for a pin; drill ihc 
hole in the lever with No 51 drill. 


so that die jo lot Is perfectly free. 
Hook a light spring—wound up from 
30-gauge steel wire- around a ^ in. 
mandrel—over the heads <5f the pins 
in the trigger and latch block. Replace 
the lever between ihc sector plates and 
put the pivot bolt and Lhe reach-rod 
pin in. Don't cut any notches yet. 

The reach rod is made from .1 in. 
x in. mild steel and is a plain filing 
or milling job*-the fork at the front 
end being made- by brazing on a liule 
block of steel same section—and 
forming the- fork as described for 
VEilvie-geEir forks. 

Check off the exact length of the rod 
between centres of holes as follows. 
Set the lever exactly vertical and file 
a tx in. notch in the sector* so that the 
latch will drop into it and hold the 
lever in that position, A key-cutter's 
warding file will do the trick. Next 
set the die-blocks in the middle of the 
links, cither Walschacrts or link 
motion, and temporarily fix the reverse 
arm so that they slay there. Now 
measure from the centre of the hole 
in the reverse arm to the centre of the 
reach-rod pin in the lever—and that 
is the dimension required. 

When marking out the rod don't 
forget to allow for the bends; I simply 
bend a bit of copper wire ro the shape 
of the rod and then straighten it out, 
which gives me lhe exact length of 
the steel rod needed. The forked end 
is attached to the reverse arm by a 
similar boll ro those in the valve gear* 
viz. a bit of & in. silver steel or drill 
rod turned down at each end to 
3/32 in. screwed and nutted.. 

Push the lever forward until the 
link-motion die blocks are in line 
with the fore-gear eccentric straps; 
note the position of the latch and file 
a notch in the sector to suit, Pull the 
lever back until the die blocks are in 
line with the bEick-gear straps and 
file a notch at that end. The other 
notches ace then filed at ^ in. 
spacing. For the Walschaerts notches 
push tiie lever forward as far as it will 
go and turn the wheels by hand in a 
forward direction. The lever will 
move back slightly to allow for die- 
slip. Tile the notch to. suit that 
position, repeating the operation for 
the reverse direction, Space the 
other intermediate norches as de¬ 
scribed. Avoid cutting the notches 
too deep; the latch should still be 
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engaging in the latch block when 
bottoming in the notches in the 
sector. 

Take off the steamchest covers 
and put the lever in full forward gear. 
Tor link motion take off the back 
half of the fore-gear eccentric strap 
and adjust the setscrew so that the 
eccentric can just be moved on the 
shaft by hand. Replace the strap, 
then turn the wheels by hand in a 
forward direction and watch the 
valve. If the ports do not open an 
equal amount at each end of Lhe valve 
travel, adjust the outside rocker until 
they do* then tighten the setscrew. 

Now put the main crank on the 
front dead centre and turn the ccccutxic 
in a forward direction until the valve 
first closes the port, starts to reopen 
it, and the edge of lhe port appears 
against the valve as a thin black line. 
Turn the wheels until the crank is on 
back dead centre^ when the back port 
should show a similar crack. If it 
does not the valve is a shade too 
long; take a tiny bit off both laps and 
try again. The exhaust cavity must 
remain exactly in the middle. When 
the crack appears on both the front 
and back dead centres the valve is se^ 
correctly and the eccentric setscrew 
can be permanently tightened. 

Tyre pump test 

Repeat the operation on the other 
eccentric, with the lever in buck gear, 
turning the wheel* backwards; then 
finajiy-both' centres on the other cyftn- 
der,\ Jest., by connecting it to an air 
supply 1 -^, motor-tyre pump coupled 
to the steam pipe with a temporary 
adaptor is quite satisfactory. It should 
be impossible to hold the wheels by 
hand when pumping hard. 

The Walschaerts gear is easily set; 
simply put the lever in mid-gear and 
adjust die rocker undl the black line 
of the port shows at each end of the 
valve travel. The gear itself will 
attend to the rest if made to in¬ 


structions. On either gear the rocker 
can, if desired, be permanently pinned 
to the shaft after lhe valves have been 
correctly set, as there is no need to 
alter it again. , ■ 

The loosc-ceceniric valve gear is 
the only type of valve gear that gives 
even port openings at both ends of 
Lhe cylinder in bodi forward and 
reverse directions. The eccentric, 
strap and rod are made as described 
for one of the link-motion eccentric 
assemblies, but die rod is fitted into 
a slot cut in the lug of the strap, as 
illustrated. The smaller end has no 
fork, simply a plain eye which tits 
over the pin in the end of the inside 
rocker. 

To keep the eccentric in line with 
the rocker a distance-piece is required 
between the tumbler and the axlebox. 
Chuck a piece of £ in. round rod in 
the three-] aw> face the end, centre and 
drill to about & in. depth with £ in. 
drill. Part off two 5/32 in. slices, 
one for each eccentric. To make the 
stop collars for. driving the eccentrics 
chuck a piece of l£in. round rod; 
face, centre and drill with 31/64 in. 
drill to about & in. depth. Patt off 
two slices f- in. wide, rechuck each, 
skim off any irregularities left by the 
parting-tool and put a £fn. parallel 
reamer through, .Drill a No 40 hole 
in, the thickness and tap it £ in. or 
5/36 for a setscrew. 

Opposite this cut awav a segment 
5/32 hi. deep to within # in. of lhe 
centre; this can be sawn and filed 
or milled by the process described 
for axleboxes, Drill a No 32 hole in 
the eccentric—in the thickest part 
opposite lhe axle hole—and squeeze 
in a 1 in. pin made from silver steel or 
drill rod, leaving £in. projecting. 
The hole in the eccentric must be 
reamed large enough to allow the 
eccentric to turn freely on the axle 
without being slack. 

The distance-piece goes next to the 
axlebox, then the eccentric Is fitted 
and the stop collar adjusted so that 
the eccentric can turn freely but not 
move endwise. The Shoulders, formed 

Left : Simple 

loose-eccentric 
v a Iee gear 




Right : The 
stop collar 


by the edges of the collar where the 
segment was cut away, engage with the 
pin and drive the eccentric—in either 
direction as desired. 

To set the valves correctly take off 
the steamchest cover as before, and 
turn the wheels by hand, watching 
the valve. The stop collar may be in 
any position. If the ports do not 
open equally at each end of Lhe valve 
travel, adjust the outside rocker until 
they do. Next put the crank on front 
dead centre and turn the stop collar 
in a forward direction until the valve 
first doses the front port, then starts 
to open it again. As soon as the crack 
shows tighten the setscrew in the stop 
collar and turn the wheels to back 
dead centre, when the crack should 
appear at the back port. If it does 
not, shorten the valve slightly— 
keeping the cavity in the middle— 
and try again* 

Curing minor fanlts 

When the crack shows at both ends 
on the dead centres.turn the wheels 
backwards. If the crack still shows on 
the dead centres, the setting is satis¬ 
factory for both directions. If the 
crack appears before dead centre, the 
shoulder of the stop collar needs a 
little taking off it where it makes 
contact with the pin in the eccentric. 
If the crack does not appear until 
after the crank lias passed dead centre, 
the shoulder needs building up a 
little at the contact point with the pin— 
and this can be done by soldering a 
little bit of brass of requisite thickness 
to the shoulder. 

The thickness required can be 
ascertained by setting Lhe crank on 
the dead centre, then advancing lhe 
eccentric itself (not the collar) until 
the crack is seen. The thickness of 
the packing piece required will be 
indicated by the distance between the- 
&hou[dcr on the collar and the pin 
in the eccentric. 

With the size of eccentric shown 
: the travel of the valve will engine a 
' cut-off that will provide easy starting 
—at the same time giving low steam 
consumption without affecting the 
power of the engine—and on a 
continuous line the absence of a 
means of reversing from the cab is 
no drawback whatever. 

^ To be continued. 


REAM V2 "~^ 



]& OCTORBR 'tfllHfV 




This week L.B.S.C gives details of a wagon-top boiler 
that combines the appearance and merits of the prototype 
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I N thusk far-off mis when 
Virginia's full-size ft Esters 
snorted up the grades of the 
Blue Ridge Mountains, and raced, 
merrily along the Trail of the 
Lonesome Pine* the kind of boiler 
favoured by most American loco¬ 
motive makers was the wagon- 
top type; the reason for the nick¬ 
name is obvious. 

British locomotive engineers had 
long recognised the advantage of 
ample steam space over Ihc-firebox 
and one of r.hc earliest examples was 
Edward Bury’* Liverpool? which was 
tried out on the Liverpool and Man¬ 
chester Railway. She had H-shaped 
firebox casing with a big hemispherical 
Lop. Roth well, Rennie, Stephenson 
and others built locomotives with 
similar boilers, and oilier versions 
appeared, one of which was ihc hay¬ 
stack pattern such as I described for 
the Titjieid Thumierbolt. 

The American engineers obtained 
their steam space by raising the firebox 
casing much higher than the boiler 
barrel and connecting it to the barrel 
with a steeply-inclined cone, and 
finished the job by adding a huge 
dome. Virginia has both; but the way 
1 have arranged things, it will be 
quite easy for any beginner to build. 

The barrel Is parallel, righL from 
the smokebos lo the finehox casing, 
which is made in the manner I usually 
specify for a Bdpaire firebox, except 
dial the top Is rounded instead of being 
flat. The IhruuiplaU; has a large hole 
in ii, into which the barrel fits. The 


joint is hidden, and the correct shape 
of the boiler maintained by simply 
forming the deeding plate into the 
shape of the cone, and filling up Lhe 
space, if desired, with felt, or ashestos 
nock. A tliin cleading plate is fitted 
over the firebox casing to hide the 
siayheads; none h needed around 
the barrel. 

An outsize in bushes will be required 
to accommodate the big dome* and 
this calls for a variation in the shape 
of the crownstay girders. They arc, 
however, just as easily made and fitted. 
Two blind bushes will be needed in 
the top of the barrel to carry the 
studs for bell and sandbox. A tapped 
bush will be required at each side of 
ihe barrel Lt> cany the check valves 
for _boiler feeds. 

No bushes will he wanted in Ihc 
baekhcad as this will be thick enough 
to allow the fittings to he screwed 
straight in. The well-known saying 
llidt “things are not always what 
they seem/' applies to this boiler; 
despite its aueiem appearance, it is 
actually as modem as any that I 


have described in these notes, and will 
be a fast and highly-efficient steamer, 
one of ihc contributing features being 
the multiple-element super-heater. 

The boiler barrel is a piece of 16- 
gauge seamless copper Lube squared 
off at each end in the lathe to a 
length of ^ in. This is plenty thick 
enough; the burning pressure of a 
seamless tube of this diameter and 
gauge provides un ample safety margin, 
iind with materials at present price 
lev-els there is no need to use un¬ 
necessarily heavy stuff. 

Tip to beginners—put a disc of 
wood, or a wheel casting, or anything 
' of right diametim in one end of the 
tube and grip it in the three-jaw; iT 
you try to hold it without anything 
inside it will fly out as soon as turning 
is begun. To support, the end being 
turned, if you haven’t a steady, screw- 
two pieces of wood together in the 
shape of an L. 

Fretsaw out a hole 3 l in, dia : in 
the vertical part at lathe centre height 
and bolt or clamp the horizontal part 
to the lathe hed so that the bEiird- 
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tube will project through about l in, 

. or so. The end can lEicn he faced off 
easily witEi u roundnose tooL set 
crosswise in the rest; a drop of 
cutting oil helps matters considerably. 

Two forming plates will be needed 
for throatplaic, backhead, and ends 
of firebox. Some folk manage with 
hardwood formers, but for really 
good thing!iig metal ones arc much to 
be preferred. With a good hacksaw', 
plus a drop of cutting oil } the firmiers 
can be cut from 4- in. mild steel or iron 
plate with surprising case, especially 
if an obliging mate, such as an inter¬ 
ested kiddy, can be persuaded to hold 
the oil-can and feed oil on the saw- 
blade while you cut. As a hacksaw 
won't cut round sharp corn cry, saw' 
as close- u> the nlurked linos as possible 
and finish with a file. Round off the 
edge on one side of the former. 

Since the firebox former is also 
used as a jig for laying off the tube 
holes, mark them out very carefully, 
as shown, find drill them with N"o 
30 drill. Next, lay the throatplate 
former on u piece of \ in. (10-gauge ) 
sheet, copper and draw- a line all 
round it j in, away, except m. the 
bottom, Cut round I he line with a 


piercing-saw which is just a glorified 
fretsaw; again, a drop of cutting oil 
is a wonderful help. Alternatively, 
use a hacksaw with a blade about 
.12 teeth per inch, sawing as close to 
the line as possible and finishing with a 
Hk, 

Soften the copper by heating to red 
and plunging into clean cold water, 
then clamp the former and copper 
together in the hench vice and beat 
down the projecting edge of the copper 
on to the former, Note to beginners— 
if the copper lL - goes hard ” under the 
hammer re-anneal it at once before 
proceeding or it will crack; also, 
don’t forget lo have the side of the 
former with tire rounded edge next 
to the copper. 

File oil any ragged ness, also tile 
the flange all round t.o dean up and 
remove hammer marks; don’t be 
afraid of ma king plenty of file scratches 
as they form an excel lent key for the 
brazing material. Then, on the 
centre line and 2^ in. from the top 
of the flanged plate, make a centrepop 
and from that strike a 3^ in. dia, 
circle will] dividers. 

Either cut out the piece with a 
piercing-saw (I do jobs like this with 
a Driver jigsaw, a wonderful t.ime¬ 
an d-J a hour saver) or drill a circle of 
holes all round just inside the line, 
break out. the piece and clean up with 


a file until the barrel fils tightly. A 
similar plate can be flanged up for Lho 
backhead while on ihc job, but don't 
cut any hole in it. 

For the wrapper sheet, a piece of 
13-gauge (3/32 in.) copper 4f in. wide 
will be needed, To get the exact 
length, and avoid waste of costly 
material, run a piece of soft copper 
wire or lead fu^e wire right round 
the UiroulpLute flange: this, when 
straightened out, will give the exact 
length needed, If the sheet copper is 
hard, soften as previously mentioned 
and then bend il t.o the shape of the 
throatplate. The round back can be 
bent over the barrel, as drawn lube It 
usually hard and true, and the sharper 
bends at the lower part cun be formed 
oyer a piece of bar held in the bench 
vice with about 5 in, projecting from 
the side. 

Soft copper bends very' easily by 
hand pressure only. Clean all round 
inside otic end, then attach the shaped 
wrapper to the throat plate flange 
with a few 3/32 in. copper rivets, to 
.hold it in position while brazing. 
Insert the barrel into the hole und 
carefully line it up with the sides and 
top of the wrapper sheet. Ibshould 
fit very iigtuly and project ^ in, 
through. 

May I reassure beginners that there 
is nothing to be afraid of in brazing 
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up a Inctimolivc "boiler; it is just a 
question of knowing how (these noi.es 
tel I you), having (he necessary materials 
and plenty of heat. 

A good brazing forge can be im¬ 
provised with an old tray and a piece 
of sheet iron bent into a curve so 
that it will stand up at the back of 
the tray, which should be covered 
with a layer of Small coke ot black- 
smith's breeze. The tools required are 
a blowlamp (5-pint lor this size of 
boiler} or equivalent air-gas blow¬ 
pipe blown by fun or foot-bellows; 
large and small tongs; piece of in. 
iron wire about 2 ft long, pointed one 
end. 

Materials needed are some flux, 
which may be JBoron compo or 
powdered borax mixed to a paste 
with water* and some easy-running 
brazing strip, plus some coarsc- 
grade silver solder. 

To dean ihe work after brazing* 
a pickle-bath is advisable. All 1 ever 
used was a wooden bos big enough to 
take the. boiler* lined with thin sheet 
lead. The pickle consists of diluted 
sulphuric acid, one pari add to abom 
IS of water. Stale accumulator acid 
will do, weakened by adding three 
Limes its bulk of water. ■ 

Stand the boiler shell in the coke. 


barrel upwards* and pile more coke 
round ihe hrebox until nearly level 
with fhroatplate; put some inside as 
well. Cover the joints with wet flux. 
See that the blowlamp lias plenty of 
paraffin in the lank, and get it going 
strong. 

Heat the whole bag of tricks until 
the surrounding coke glows red and 
the dux start* to fuse. Concentrate the 
flame on one hot lorn corner and 
when it glows bright red apply Ihe 
end of a length of brazing strip, which 
should be dipped in the flux. If the 
heat Is sufficient the end of the strip 
will promptly melt and. run -into the 
joint. Move the flume very slowly 
along, feeding in more strip a* the 
metal glows hrighl under the flame, 
and before you realise it you'll be up 
to the barrel. 

Carry straight on- the flame will 
have to play on the double thickness 
of metal—-for a little longer so aa to 
bring the lot to the melting tempera¬ 
ture of ihe strip, but perseverance 
docs it and the molten strip should 
run into both the joint between throat- 
pi ale flange and wrapper, and between 
barrel and throaiplalc, forming a 
fillet as shown by the black triangles in 
the drawing. 

Go vCTy slowly right round the 
597 


barrel, until you reach the place 
where the wrapper and barrel part 
company. Pause here, then restart 
at the other bottom corner, repeating 
tactics as before, This rime, when the 
barrel is readied at the point where 
you left off, give an extra blow up tu 
make certain that the strip is properly 
mclicff Lind a perfect junction is made, 
then turn Inwards and finish the 
{Ctwltimed on page (MS') 
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MAY BE BOUGHT 

Sia Willi reference lo the 
■ paragraph Novel Chuck Back pi ate 
I Reside nf Hints, October 4] may I 
point out that I.he type of backplute 
described and illustrated can be 
obtained from Charles Taylor (Birm¬ 
ingham) ] ,td> Birmingham 5* who offer 
it a* a standard pattern in a number of 
sizes from 4^- in, dia. upwards for use 
with (heir self-centring chucks. 

These chucks incidentally an: actu¬ 
ated by a spiral rather than hy a. 
scroll, and arc common enough in 
machine sliops but rarely if ever seen 
on a modd engineer's lathe. This may 
be d ue to their weight, since the sj ml test 
(A-l in,) weighs about 91b. without 
hack plate, 

Provided the bolt hole spacing is 
somewhere near the same* Lhcrc 
seems no reason why these Taylor 
back plates should not be used with 
the conventional three- and tour-jaw 
chucks that are usually fitted to model 
engineers' lathes. 

Han well, F. St ward. 

London, W.7. 


FAIR’S FAIR 

Sir, -May I poinL out. to Mr 
BaUemy, [Postbag, October K] that I 
did not claim the contractor's engine as 
an Emmett Lype, I said it might delight 
Roland Emmett. The caption on the 
photograph was not mine. 

Your correspondent says this engine 
is better proportioned lEian the G.W/R. 
How does he know? He does nor. 
for the reason that lie can have no 
conception of w ; hat prototype, if any 
I had in mind. If I told him Tt was 
an exact scale copy of a locomotive in 
use upon the Twadlingtnn Steam 
Tramway he would be none the wiser. 

I said I am not a model engineer, 
and I mean just that. Mr Ballciny 
would do well to read several arlides 
upon the subject of scale and non- 
scale model locomotives which were 
From ihc pen of the laic E, W. Twining 
in model engineer and Lot: timothy 
M&gazine 1939-40. I endorse all the 
writer said. 

Before making so free with his 
opinions upon other people’s work, 
what about a few photographs of 
some of the engines he has built, 
Fair is fair. 

Bishop's Stortford, G. Woodcock. 


VIRGINIA 
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joint between ihc underside of tire 
barrel and Ihc throat plate. When 
arriving at the other end, have a 
good final blow-up at the junction 
point lo mnke cefluin of ail unbroken 
fillet of melted strip and if any bubbles 
appear, due To the flux ^ boiling up, 7J 
use the pointed wire to break ihem 
up. 

Let the job cool to black, ihen 
cartfully immerse ii in the pickle 
bath, taking cure to avoid getting 
splashed. The garden rake makes a- 
good Vr reach-rod.” Leave it in for 
about 20 minutes, then fish it out, well 
wash under the domestic lap, and 
clean up with a handful of steel wool, 
or some scouring powder. Never 
handle dirty copper if it can possibly 
be avoided; besides, clean copper 
makes a nine It bclLer job of the 
subsequent operations. 

Flnebos and tubes 

Both ends of the firebox are marked 
out on 13-gauge copper, and flanged 
in cxaclly the same- manner as the 
ihroatplate. so repetition is needless. 
Bel ore taking die firebox tubcplaie 
off ihe former, put Ihe rso 30 drill 
through the copper plate, using the 
holes in former as guide, ■ After 
removing, open ollL Lhq three upper 
holes with .u 55/64in. drill and ease 
w : ilh a fin. reamer until the end 
of a l in. tube will tit very lightly. 
Open out the rest with 23;G4 in. drill 
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and ease with j! in. reamer io take a 
£ in. tube lightly. Countersink all 
the holes on the side opposite 
flange. 

Next T fit the firehole .ring to the 
doorplate. The ring is simply a 
j in. length of l|in. copper tube 

In- thick, with a step lamed at 
each end* in. long and i in. deep. 
Soften it, then squeeze it oval in the 
bench vice umil approximately l£in. 

Jiin. Lay it on ihc doorplate 
with its centre i in. from the top. 
Seri he a. line all round it, cut out the 
piece, fit one of the flanges of ihe ring 
in the hole on ihe side opposite 
flange, and beat down the projecting 
lip until the plate is tightly gripped 
againsl the shoulder of the ring. 

The sides and crown of Ihe firebox 
are in one piece, made from 13-gauge 
sheet copper in exactly ihe same 
manner as ihe ouLer firebox wrapper. 
The exact length of the piece of copper, 
which is 4j in. wide, is ascertained 
with a hil. of wire first run round the 
flange and then straightened, as before. 
The comer bends can easily be made 
over a piece of in. round bar held in 
the bench vice wifh about 5 ifi. 
projecting from side of jaws. 

Well dean both ends of the piece 
of copper before riveting ft to the 
tubulate anti doorplate flanges. Use 
3/32 m. copper rivets spaced about 
1 in* apart. These rivets are solely 
for the purpose of holding the sides 
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FOWLER IN AFRICA 

Sik,—Y ou might be interested in 
the enclosed picture of roller 1663 2, 
built by Fowler in 1926 and slfTT in 



use by a road building contractor in 
ihe NoJsen district of N. Rhodesia. 
The roller is in the charge of an African 
driver. 

Bristol. W. B. Hughes. 


and crown dose to the flanges of the 
end plales while brazing and play no 
part whatever in helping the boiler to 
withstand pressure. F.vcn ^ in. rivets 
would do, but the joints must, be 
close between flanges and sheet. 

The crown stays are cm to shape 
shown, the single ones From 13-gauge 
copper and the double from two pieces 
of lfi-gaugc copper riveted back to 
back, all Ihe lot being riveted to ihe 
firehox crown with 3/32 in. lively at 
l im centres. Don't forget to dean 
ihe contact surfaces before riveting. 

The firebox cun then be brazed 
up, using precisely the same technique 
as described for the shell. Do the 
doorplate end first, and run a fillet 
right round the fire hole ring. When 
doing the tube plate be careful to 
avoid playing the full force of ihc 
blowlamp on the metal between the 
tube holes or you’ll suddenly And 
that there is one big ragged hole 
w r here there were a lot of little round 
ones, and the job, lEiUS far, will have 
to be repeated. Copper is expensive I 

To do the crown stays, stand the 
firebox right way up in the coke t 
■nuking sure the joints are well fluxed, 
and before applying the brazing strip 
run a little of the course-grade silver- 
solder under all the flanges. This not 
only seals the riyels, but helps the 
brazing strip to flow easily, and il 
also makes a neater joint. Pickle, 
wash off, and clean up as before, and 
the firebox will ilien be ready for 
tube fitting, 

^ To be cantintiech 
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Continuing instructions for building the boiler, 
the author describes alternative methods and adds 
some items of interest from personal experiences 

Continued front 25 October 1955, pages 5^:5 —597 

By L.B.S.C. 


A n amkhican correspondent, 
after passing some amusing 
comments oil the recent 
suggestion that my boiLermaking 
methods should he submitted to 
a committee of welding ex peris, 
asks if 1 personally recommend 
Lhc methods of brazing and bronze- 
welding described in the various 
textbooks when dealing with Lhc 
use of oxy-coal-gas and oxy-acety- 
lene blowpipes. As others have 
written Lu me on the same subject, 
maybe a little dissertation on the 
matter may be opportune, with 
special reference to Virginia's boiler. 
Being a seeker after information, 
with the firm belief that many heads 
are better than one* l have read several 
books on this subject, but they all 
dealt with bronze-welding anti brazing 
methods applied commercially; such 
as in plumbing work, jointing cdpper 
pipes, attaching linings and so on; 
or else with the making of copper 
utensils for various purposes. The 
various processes described arc of 
course perfectly sound; but I have 
found that ■ certain variations are 
needed In Lhe case of building small 
locomotive boilers. 

The oxy-coal-gas blowpipe is in 
effect a more powerful version of the 
air-gas blowpipe, blown by Toot- 
bellows or fan, and is much quicker 
in action, but the same technique 
can be used. For example* when doing 
the first brazing job on Virginia's 
boiler, viz;, the joints between barrel, 
throatplate, and firebox wrapper, the 
assembly is just placed on the coke 
or breeze, barrel upwards as before, 
but there is no need to pile any around 
it, nor put any inside. 

Apply plenty of wet flux and heat 
the whole evenly until the flux has 
dried out and started to glaze. Then 
concentrate the flame on one.bottom 
corner* but watch it carefully because 
the extra power of the paLe-bli^e 


flame heats it to red in a matter of 
seconds and if the flame plays on one 
spot too long it will melt the copper. 

As soon as it glows bright red 
apply the brazing-strip, or Sifbronze 
rod tl use H in Sifbronze No. I rod 
for a job like this), which will not only 
melt but run like water, filling up the 
interstice between wrapper and flange. 
Then move the flame slowly along, 
feeding in the hrazing material as 
you go; keep dipping it into dry 
flux. 

Carry on right round the barrel, 
feeding in the brazing material to the 
two joints between barrel and throat- 
plaLix and throatplate flange and 
wrapper, so that an unbroken fillet 
runs right from the barrel to the edge 
of the wrapper sheet, looking just like 
one joint Continue right’ to the 
bottom of the throatplate, then go 
back and do the part remaining under 
the band. With the powerful flame, 
it is simplicity iLgdf to make sure 
that the joint at each end merges 
perfectly with the one around the 
barrel. 

Textbook method 

The advice given in tire textbooks 
for using an oxy-acetylene blowpipe 
in bronze-welding is to flux the joint, 
then concentrate on one point, and 
when that glows bright red apply die 
Sifbronze or other welding-rod in the 
flame and drop one spot In the joint. 
Then move the flame along a little 
and repeat process, dropping another 
spot of wclding-mctaT in the joint 
so that it overlaps the first. 

Tills process is continued until The 
end of the joint is reached, and it 
should Ihen present a rippled surface. 
This method is quite all right for 
k< straight single joints, such as the 
joints between the firebox sides and 
crown, and the flanges of the tube and 
door plates. I have done plenty this 
way* and they have been perfectly 
successful. J find* however* that the 
job can be done far quicker by running 


instead of rippling the metal on boiler 
joints, and I do' this by using a far 
bigger blowpipe tip and a lower gas 
pressure tlian recommended by the 
writers of the bronze-welding text¬ 
books. 

For example* one of the experi¬ 
mental jobs I have in hand has a 
boiler similar to Maine; I finished 
this last May. The barrel and wrapper 
are in one fjiece, being made from a 
piece of 4iin. x 14-gauge seamless 
copper tube, split and opened out at 
the firebox section. It has the usual 
short throatplate, bronze-welded in 
by the ripple method; but I inn ever¬ 
lastingly running against the clock, 
and when I made the firebox and 
combustion-chamber assembly I de¬ 
cided to get a move on, 

I used a tip just twice the capacity 
of the recommended sire, with a 
lower gas pressure* and got a big 
diffused flfurie. The joints were well 
fluxed with the special stuff sold by 
the Sif bronze people* and by aid of 
the big diffused flame I wa& able to 
heat enough of the firebox at each 
'"bite,” to make the Sifbronze run 
like ordinary easy-running bracing 
strip and penetrate the joint. It also 
ran clean around the fireholc ring, 

Por this kind of antic the copper 
ha k to be a little hotter than for 
ordinary' brazing* but it is still well 
below burning point, and the resulting 
joints arc extraordinarily strong and 
leakproof for-ever-and-a-day. The 
lubes and foundation-ring joints were 
done with the same blowpipe tip 
and lower gas pressure* using Johnson- 
MatLhey T s B-6 alloy, and the result 
was one of the neatest and strongest 
boilers I have ever made. 

During the period of the M.E. 
exhibition the managing director of 
llie Myford Engineering Co,, Mr 
Cecil Moo lie, along with Mr A. J. 
Reeves, paid me a friendly call and 
lliey closely examined the boiler* so 
they can confirm the above. 

The above information may be 
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useful to builders of Virginia who have 
Oxy-coal-gas or oxy-aoetylene equip¬ 
ment, I recommend the ripple method 
for the ends of the fireboxes there is 
no risk of burning or melting out the 
metal between the tube holes if the 
smaller flame is used and kept well 
away from that part The other joints 
I will deal with as we come to them, 
if all’s well. 

Tubeplate and tubes 

An iron or steel former 34-in, dia. 
will be needed for flanging up the 
smoke box tubeplate'; an old wheel 
casting, discarded chuck back or 
anything similar would do, as it 
comes to no harm. The tubeplate 
itself requires a disc of copper* either 
3/32 in, or 4-in. thick, and about 
in, dia, This is softened, and 
flanged over the former, as described 
for the other flanged plates. 

Chuck in three jaw, flange outwards, 
and turn off the ragged .edge of the 
flange. Next, ehuek by the inside of 
the flange on the top step of the out¬ 
side jaws, and turn the ouLside of the 
flange to a tight fit in the boiler barrel, 

Clamp the firebox former to the side 
of the tubeplate opposite flange, with 
the lower row of holes in the position 
shown in the illustration of the front 
end last week, making sure that 
the former is central. Drill through 
the tubeplate, using lhe holes in the 
former Lu guide the drill, then open 
them out as described for the firebox 
tubeplate, but this time run the reamer 
in to full depth of flutes and counter¬ 
sink the holes on both sides of the 
plate, lastly, drill and tap the holes 
for stay nipples and steam flange. 

Three £ in, x 20-gauge flues, and 
12 of £ in. dia, x 22-gauge four 
American friends call them <fll flues, 
irrespective of size) will he required. 
These arp squared off in the lathe to 
9 in, length. Most lathes have a -t in. 
hollow mandrel, so the small tubes 


will go through the chuck far enough 
to be faced off without support. 

The ollllt ends of the larger ones 
can be supported by an improvised 
L-shaped wooden' stay—as mentioned 
for the boiler barrel—while being 
faced off. Tf beginners try to face 
them without a support they will soon 
come to grief! Before removing 
from the chuck, clean the ends with 
coarse cmeTycloth. 

In one operation 

Old hands at Lho game can sijver 
solder the whole nest In at one heating. 
Insert them In the holes in the firebox 
tubeplate so dial they just project 
through about in. Put the smoke- 
box .tubeplate temporarily on the 
other end lo act as a support and 
spacer while the silver soldering is 
being done. Set the Lubes parallel 
wuh the firebox sides and at right 
angles to the tubeplate. 

Set the assembly in the brazing pan 
with the tubes vertical, pile coke or 
breeze all around to the level of the 
tubeplate, and put some inside to 
within J in. of it. Cover the whole 
surface of the tubeplate around and 
between the tubes with wet flux; make 
sure that it touches every tube, (ait 
some little squares of best-grade 
silver solder or IZasy-flo arid drop 
them among the tubes. 

Now carefully heat lip the firebox 
tubeplate until the surrounding coke 
glows red, keeping the flame off the 
tubes as much as possible; then direct 
the flame partly outside and partly 
inside the box, the idea being to 
heat both tubeplate and tube ends 
evenly to a dull red. The little bits. 
of silver solder will then melt and 
flow around the tube* in the counter¬ 
sinks. 

Apply some more, direct from lhe 
strip T Lc> Lhu outer Lubes. Keep up the 
heat until quite sure that the silver 
solder has flowed around every lube 


and formed a fillet; molten silver 
solder flows readily wherever the 
surface has been fluxed. Let^ it Cool 
lo black, but before dumping the 
assembly in the pickle* pull off the 
smokebox tubeplate and make the 
outer ends of the tubes red hot. This 
will soften them ready for expanding. 
Leave the assembly in the pickle for 
about 15 minutes before washing off. 

Beginners or otherwise, inexper¬ 
ienced coppersmiths should dn the 
job in two stages; first* the three big 
lubes and the upper row of smaller 
ones, using method described. After 
pickling the first lot insert the rest 
of the small tubes and repeat opera¬ 
tion. The reason will he apparent 
when doing the job ! I should not 
recommend using oxygen equipment 
for the above as the thin tubes are 
very easily burned, or even melted 
by the powerful flame. It is safest to 
use either blowlamp or air-gas blow 
pipe, with a big diffused comparatively 
mild flame. 

First stage of assembly 

Cut a piece of 1-in, square copper 
rod to lit between the flanges of the 
throatplate at the bottom; this forms 
the front section of the mudring. 
Clean it well, also the inside of Ihe 
throatplate at the bottom, and rivet 
it in place with two ^ in. rivets to 
hold it while fitting the firebox. Now 
lay the hoiler shell on ils hack and 
slide in the firebox and tube assembly. 
Incidentally it would be an ad vamage 
to cut the bi£ hole for the dome bush 
before starting assembly, using the 
method described for the big hole in 
throatplate. 

Bull Ihe front end of the firebox 
against die section of mudring, 
setting il midway between sides, and 
clamp it there with a toolmakers* 
cramp. The flanges of the crown 
stays should touch ihe top of the 
wrapper for dieir full lengdi. Put a 
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cramp at the end of each* lo hold 
them in place, and then drill a No 41 
hole through wrapper and flange about 
£ in. from the end. Remove cramp 
and rivet flange to wrapper with a 
3/32 in, roundhead copper rivet. 

For supporting the rivets while do¬ 
ing this job, put a piece of iron or 
steel har in the bench vice with suffi¬ 
cient projecting from the side of jaws 
to re^ch the full length of the flanges. 
There is no need to countersink the 
holes in top of wrapper sheet as the 
deading plate will hide the rivets. 
Serve the second flange in same way 
then drill lour more holes through 
■wrapper and each flange at the same 
spacing Eird put rivets through the 
lot. The rivets farther away from the 
end can easily be inserted with a 
notched strip of metal. 

Now r drill four No 41 holes through 
the Lhroalplate, piece of mudring, 
and firebox tubeplate, and rivet up. 
Pieces of 3/32 in. copper wire can be 
used if long rivets arc not available; 
fancy heads are not needed. Next, 
dean around the front end of the 
barrel and insert smoIcebox tubeplate, 
flange first, making sure that it is 
quite vertical. 

Drive it down until it almost 


touches the lube ends then line up 
each tube and its respective hole with 
a wooden skewer or similar object, 
finally driving the tubeplate farther in 
until the tubes project through about 
in. and the tubeplate is square 
with the barrel. The cuds of the 
tubes may then be expanded into the 
tubeplate by driving a drift into 
the end of each. 

The tapered end of a worn-out or 
broken taper-shank drill makes an 
excellent drift or one can be turned 
from steel of suitable diameter to 
approximately the same taper, ufid 
polished with emerycloth. Smear lEtc 
drift with grease, insert in the tube 
end, and give it two or three good 
ersieks with a hammer, which will 
expand the tube into close contact 
with the hole. A hit sideways will free 
it if it sticks. 

Next stage 

Cut a hole the size of the barrel 
in a big tin lid,'small tray or some¬ 
thing similar. Stand the boiler, 
barrel upwards, in the brazing pan, 
pul the tray over It with the barrel 
projecting about 3 in. through the 
hole, and prop' up the tray with a 
brick or some other fireproof object 
at each side. 

File some small coke or breeze 
around the barrel to the level of the 
tubeplate. Plug each tube with a wad 
of asbestos flock or string. Put a 
layer of wet flux all around between 



This holier ^ sim¬ 
ilar to vlkOiniaV 
wu'i built byL.fi- 
S.C. 30 years ago 


edge of tubeplate and barrel and 
round each tube. 

First heat the whole boiler end until 
the coke glows red, then conuen Irate 
on one point farthest away from tubes 
and heat to bright red. Apply the 
strip or bracing material and when it 
melts and starts to flow in between 
tubeplate flange and barrel work 
youx way right round as previously 
described. 

Next, blow direct oil the tube ends 
and heat them and the surrounding 
pan of tubeplate to medium red. 
The tubes will not bum, although 
they are Thin, as the asbestos wads 
protect them. Apply a strip of best- 
grade silver solder or Eusyflu direct 
to each tube, and if the heat is right 
this will melt readily and flow right 
around in a neat Slier, 

Doi^t (fi boil" solder 

Note to beginners—if an oxy-coal- 
gas or oxy-acetylene blowpipe is 
used for the circumferential joint, 
direct the flame more to the outside 
of the barrel than on the tubeplate 
as otherwise the projecting edge of Lhe 
barrel may start to melt. Don’t use 
it at all on the tubes, as apart from the 
risk of burning off or melting the 
tube ends, too much concentrated heat 
causes silver solder to “ boiland 
turn spongy and porous. The heat 
of a blowlamp or air-gas blowpipe is 
ample for this job. 

Lift oJT the holed tray and lay the 
boiler on its back with the ft rebox 
shell overhanging the edge of the pan. 
Put one of the bricks on die barrel 
to prevent it tipping up. Smear a 
good layer of wet flux at each side of 
each crown stay, where it is riveted to 
the wrapper sheet, and lay a strip of 
silver solder in the flux. 

Heat the lot to dull red by blowing 
partly outside and partly inside. As 
soon as the silver solder starts to 
melt direct the flame underneath, full 
force, on what would be the top of the 
boiler when right way up. As the 
copper and the flange riveted to it 
grows hrighter the silver solder will 
run and ** sweat ” right through 
between flange and wrapper, making a 
sound joint and sealing the rivets. 

Let the job cool to black, then care¬ 
fully immerse it in the pickle, standing 
well dear of splashes, as the boiler 
is now getting heavy and may slip 
off the rake, or whatever you arc using 
as a reach rod. Leave it in for about 
20 minutes then wash off and clean 
up as before. 

Another tip to beginners; don’t 
use any of the silver solder substitutes 
on boiler joints that are not close- 
riveted as they usually have a phos¬ 
phorous content and are very brittle 
and liable to crack open under 
stress. 

%Tv be continued. 
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For those building this old-style American engine 
who wish to give their loco a more modern appear¬ 
ance, L»B»S'C* gives details of an alternative boiler 

Continued from 1 November 1V56. pages 63 V 632 


T ke job of arranging a modem- 
looking boiler to suit the 
old-fashioned chassis of Vir¬ 
ginia proved easier than adapting 
the more modern valve gear. As 
there was, or course, only the same 
available space for ihc firebox, 
owing to the Jimitations of frame 
and axles, I decided to utilise the 
original arrangement of tire box 
and tubes and fit them into a larger 
straight-tupped boiler shell. 

This scheme of things worked out 
very well* as the drawing shows 
clearly, and it also eliminated the 
need for further detailed instructions 
in building up the firebox and tube 
assembly. 

The principal difference in the con¬ 
struction is the method of making 
up the" boiler shell, and this one is 
easier, if anything, than the wagon- 
top pattern. THb barrel is a piece of 
seamless copper tube aa before, but 
4J in, dia. and 3/32 in, -(13-gauge) 
thick, squared off to 9 in, length by 
the process previously described. Jn 


(except at Lhe bottom) than the itwlde 
measurement of the shaped wrapper. 
The short throatplate is flanged over 
for in. at each side, hut not at the 
curved top, which just butts against 
the end of the barrel. 

No flange is needed here, because 
the pressure inside just tends lo 
force the throatplate into closer 
contact with the band. The projecting 
part of the " piston-ring ,p should be 
filed away Hush with the barrel tor 
the full width of the throatplate. 
The side flanges of the throatplate 
can then be riveted to the sides of 
the wrapper and the assembly brazed 
or bron 2 e-\velded. 

For brazing, proceed as described 
for Ihc wagon-top boiler shell, but 
while the hoilcr is upright braze 
both sides, from the bottom to the 
junction of barrel and throatplate; 
then go along the underside of the 
barrel from one side of the throat- 
plate to the other, running in a good 
fillet of brazing material, a& shown 
by the black triangle in Lhe drawing. 


Now lay the boiler on its side and 
play the name direct on the outside 
of Lhe <k pisLon-ring ** joint; this, 
by the way, should have been well 
fluxed hcforc starting cm the brazing 
job. As soon as it reaches medium 
reck run in a little coarse-grade silver- 
solder. This will penetrate right 
through the joint and seal Lhe rivets. 

Keep up the heat and then apply 
the brazing strip, which will fill up 
the crack and finish off the joint, 
Wor-fc your way right round the barrel, 
feeding in first the silver solder and 
then the brazing strip until the short 
throatplate is reached on the other 
side. Make quite certain that the 
brazing materials melt and run into 
an unbroken mass at both points 
where the circumferential joint meets 
the throatplate. 

Oxy-auetylene method 

Let the job cool to black, then 
quench in pickle, wash off, and clean 
up. If the crack has been properly 
filled up there will prohably be a 
little of the brazing material standing 
above the surface and this should be 
filed off right away, so that barrel 
and wrapper form an unhrofcen sur¬ 
face. 

Users of oxy-acetylene equipment 
should make tliis joint by the ripple 
method previously described. Start 
at one bottom corner and when reach¬ 
ing the barrel, carry straight on 
instead of going along under the 
barrel. Take great care to see that 
the drops of molten metal falling off the 
welding-rod, penetrate the crack, and 
well overlap. Go right on to the other 
bottom corner of the throatplate; 


one end of this fit a copper ** pislon- 
ring ” £ in. wide, which can be made 
by bending a srrip of lG^gauge copper 
into a ring which will fit tightly 
inside the barrel tube. Insert for huff 
its width, and fix it with about six 
3/32 in. copper rivets. 

The wrapper 

The firebox wrapper is made from 
a piece of 13-gauge sheet copper 
4j in. wide and approximately 16^ in. 
long. Soften this and bend it round 
the barrel, opening oui at the hoitom 
to in. wide, as shown in the draw¬ 
ing. Fit ihis to the projecting part 
of the 11 piston-ring ” and rivet it in 
position likewise. The space between 
the bottom of the barrel and the 
bottom of the wrapper is filled in by 
a short throatplate which can he 
flanged up over the lower part of the 
backhead former, 

'Ihc former is made from tin. iron 
or steel as before, and no separate 
drawing is needed for the size. Just 
make it 3/32 in, narrower all round 


front wn 1 of tin? boiler and crosx-fiee.tian though the 
firebox ^ with a perspective sketch of the tfiroatpiate 
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then finally do the joint between 
bam: I and throatplate. 

The firebox and tube assembly can 
then be made and fitted in the same 
way as described for Lhe wagon-top 
boiler, the only difference being in 
the shape of the girder crown stays. 
As .the large bush for the dome is on 
the barrel instead of the wrapper 
sheet, lhe ordinary type of crown stay 
can be used, made to the dimensions 
given in the drawings. The nest of the 
boilermaking instructions apply to 
cither type of boiler. 

Backheud and mud ting 

The only difference hetween the 
bockheads of the two boilers is that 
■the Hmc for the wagon-top boiler is 
flattened at the sides. 

Clean around the .inside of the 
wrapper for about $ in, from the edge 
"'and also dean the inner side of the 
backhead between flanges for about 
i in. up. from bottom. Cut a piece 
of Jin* square copper rod to fit 
between the flanges at the bottom 
. and pul a couple of in. copper 
rivets through the lot to hold the 


makers would say* to the boiler it 
cun be seen at a glance if the holeJs 
correctly located and, If not, which 
side needs filing to let the flange pass 
through. 

File the hole just large enough to lei 
the flange of the ring come through 
easily then put the back head In place 
wilh the flange through the hole and 
the piece of square rod at the bottom, 
huiung up against the firebox. 

Put a piece of stout Iron bar in the 
bench vice, with a little over 4 in, 
projecting from the side of the jaws. 
Rest the [finer side of the Arch ole 
ring on this and beat down the bit of 
flange projuaing through the back head 
in the same way as the .other end of 
the ring was treated, so that it lies 
clo^c against the hackhcad and 
securely clamps the baekhcad against 
the shoulder of the ring. Then drill 
four holes with a No 41 drill through 
lhe backhead, square bar, and firebox 
doorplate, and rivet up with 3/32 in. 
copper rivets or pieces of 5/32 in. 
copper wire. 

Doiflt use brass! 


k 
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I 
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square rod in place. 

Next, measure from the top and 
- , sides of the wrapper to the flange of 
the oval firehole. Transfer lhe measure- 
mem* to the baekhcad, and from them 
mark out and cut the oval hole for 
the flange of the ring lo pass through, 
‘T.T Cut it rather smaller than necessarv 
at first, ihen if the backhead is 
' - ■ ^ offered up, 1 ’ as full-size boiler- 


hammer the edge of the wrapper 
against the backheud flange so that it 
makes very close contact all lhe way 
around; ifii lends to spring away drill 
a few No 48 holes through wrapper 
and flange at about I in. centres, tap 
them 3/32 in. or 3/4JJ and screw in 
stubs of 3/32 in. copper wire screwed 
lo suit. Tip to beginners—don't 
think you will save lime by using 


brass screws instead or there will 
probably be a lot of little holes 
instead of screws after the blowlamp 
has been on the job 1 I know of 
several cases where tlm has happened. 

Finally, fit the two side sections of 
the mud ring. These are made from 
i in. square copper rod, the ends 
being tiled to fit up tightly against the 
flanges so that there are no gaps 
between the aide and end sections of 
the ring. Anybody who makes a 
slip and. file* off a little too much 
can remedy matters by driving in a 
splinter of copper after the pieces have 
been riveted in place. 

This job is done by drilling six 
No 41 holes through wrapper, rod, 
and firebox side, and putting in 3/32 in, 
copper rivets. Again, no fancy heads 
are required, as they would only have 
to be filed off after, bracing up to 
allow lhe firebox to fit between the 
frames. 

Bushes . 

All the bushes should be made 
from copper or bronze; brass should 
be avoided, I turn my small boiler 
bushes from cither solid copper rod 
(casi or drawn, according to size) or 
thick-walled copper lube. The big 
ones are either turned from weldable 
cast flanges used by plumbers in 
welded copper-pipe installations, or 
from copper or bronze castings. 
The liltIc blind bushes in either boiler, 
for bell bracket and sand-dome stud, 
can be made from ^in H copper rod. 
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The safety-valve bushes lor the 
bigger boiler can be .turned from 
■3 in, copper rod. or thick tube, and 
castings for the big dome bushes will 
be available from advertisers. 

All are simple fuming jobs needing 
no detailing, the dimensions being 
shown on the drawings. The bushes 
should be a tight fit in the holes in the 
boiler; the big hole for the dome bush 
heing cut in the same way as that for 
the firchole ring in the door plate 
and backhand, 'lake care to avoid 
distorting the big bush when fitting it. 

Final brazing job 

The great Thomas A, Edison once 
remarked that invention was partly 
inspiration and partly perspiration: 
1 forget the e*Eici percentages. Well, 
the job now ahead is partly perserver- 
ttnee and partly perspiration* Lhe 
percentages being about equal; and 
beginners have nothing whatever to 
fear. 

First cover every joint with wet 
flux, putting plenty round the bushes 
and plenty round the firehole ring. 
Lay the boiler upside down in the 
brazing pan and pile up the coke 
around it to the level of the mud ring, 
but leave the backhead clear. 

Put some asbestos cubes* or bits of 
asbestos flock or millboard;, in the 
firebox to protect the lubes,'filling 
it nearly to ring IfcveL If you can get 
a mate to hold another small blow¬ 
lamp while you operate the five- 
pinter it will make the job much 
easier. An interested kiddy would 
probably feel a very important person 
if asked to assist in such an important 
job I 

Either easy-running brazing strip 
can be used, or a coone-grade silver 
solder, such as .Ttihuson-Matihey’s 
B -6 alloy; but avoid anything with 
a phosphorous content 

First heat up the whole lot gradually 
until the surrounding coke begins to 
glow and Lhe wet flux has dried out 
and started to 11 fuse.” Then con¬ 
centrate on one corner of the mud 
ring. When this ill La ins _ medium led 
for silver Kidder, or bright red for 
brazing strip, dip the strip hi the 
flux and apply it tp the joint in the 
flame. If the heat, is sufficient ll will 
start to melt, and run right into the 
joint, 

Feet! in sufficient to form a fillet 
against lhe firebox plate, then very 
slowly move the flame along, feeding 
in more brazing material as the copper 
reaches the required heaL A little 
practice will enable the job to be 
-done nonstop. Keep dipping the 
strip of shelter or silver solder in lhe 
(lux before applying it to rtie copper. 


It the suggested mate is assisting, 
the second blowlamp flame should 
be directed on the same place as the 
first, but from the inner side of the 
firebox, so that the two flames meet 
at an angle with Lhe mud ring in the 
middle. Tf this is done there will be 
no question abouL the brazing mater¬ 
ial flowing, as it will probably run 
iu an unbroken fillet all around the 
ring. 

On “completing the course” and 
arriving back at the starting point 
be sure to have a good blow-up so 
that perfect continuity is ensured at 
that spot, otherwise a leak might start, 
Next., as quickly as possible, ujs-end 
the- boiler in the pan and stand it on 
the end of the barrel, backhead 
upwards. Get the blowlamp flame 
playing on the bottom corner of the 
backhead and as soon as that glows 
red repeat the ritual, moving the 
flame slowly along and feeding in the 
brazing material. 

Converge flames 

Tf two lamps arc used, the big one 
should blow direct on the backhead 
and the smaller one should be aimed 
from the side, the two flames meeting 
at an angle as before so that the joint 
is literally between two fires. After 
going right round the hackhead, play 
direct on the firehole flange; inex¬ 
perienced coppersmiths will make a 
better job of this if they use silver 
solder only, as it flows easier and 
penetrates more- freely between flange 
and. backhead. 

Finally, aland the boiler right way 
up and play the flame direct on each 
bush in turn, using silver solder only. 
There is no particular need to lay tire 
boiler on its side to do the two side 
bushes for the check valves; if the 
Strip of silver solder is dipped in Lhe 
(lux and applied to the bushes it will 
—if the heat is O.K, -just flash round 
lhe bush and form a fillet without 
running down into a blob. 

lot the boiler cool to black in.the 
pan then lower it, very carefully* into 
the pickle and stand well clear, for 
when the acid eaters the boiler and 
meets the hot firebox and Lubes it will 
blow out again with great alacrity 
before finally settling. 'lhe boiler can 
safely be left in the pickle for half- 
ai-hour or so to get the scale and 
brazing residue loosened. 

Then give Lhe whole lot a good wash 
with running water, f use a hose with 
a small nozzle that will enter the bush 
holes, and as our mains pressure is 
very high the insides of my boilers 
gel a really good sluicing. Clean up 
the outside with a handful of steel 
wool, or some domestic scouring 
powder, and the boiler will be ready 
for the staying job. 

Users of nxy-aeeiylene apparatus 
will find the job easier. I tiled both 


the ripple method and the running 
method and found the latter was the 
better and quicker. No coke packing 
is required, the boiler being merely 
laid on its back in the pan after 
fluxing lhe joints* 

For the Virginia boiler 1 should use 
the 750 tip in my Alda set (recom¬ 
mended for welding g in. steel) and 
a low gas pressure giving a long 
diffused flame. The modus operand! 
would be practically the same as 
before, but the copper heats up 
quicker under the greater tempera- 
Lure of the oxy-acetylene flame, and 
the jointing material used should be 
Sifbronze or any other good welding- 
rod with a similar mulling temperature. 

Pinholes test 

The backhead joint could be done 
by the ripple method if the operator 
preferred it, but l like to have the 
jointing material penetrate lhe full 
depth of flange and this does not 
happen with the ripple way of making 
the joint* the metal only penetrating 
to the bottom of the groove. T should 
use coarse-grade silver solder for the 
bushes, either changing over to my 
oxy-coal-gas blowpipe which is always 
handy to my brazing-forge, ready 
coupled up, or else T should further 
reduce the gas pressure of the oxy- 
acetylene blowpipe to avoid any 
chance of the silver solder “boiling'' 
and become porous. 

Before starling to stay the boiler 
it should be tested for “ pinholes ” 
which sometimes form in the joints 
through bubbles iu the flux and do not 
show up until all traces of flux are 
removed by Lhe pickling. Plug up all 
t he bushes and other holes with 
temporary wooden plugs; an ordinary 
cork hung will do for the dome bush, 
if a length of thin wire is wound 
round the boiler and over it. 

Rig up an adapter by soldering or 
screwing a motor-tyre valve into a 
brass plug that will fit one of the 
tapped holes or bushes, If the boiler 
is ihen immersed in a. bath of staler 
and about 20 Jb. of air pressure 
pumped in with a tyre, pump any 
pinhole will at once be indicated by 
a stream of bubbles, like a puncture 
in a tvre. Mark the spot, drill a No 
55 bole, tap A in. or 1/72, and screw 
[ ii a stub of threaded copper wire 
with a smear of plumbers* join ling 
on the threads. This will effect a 
permanent repair 

^ To h# mntiiwful. 


STABLE PASTE 

The retail prices of Fluxile 
soldering paste have been pegged 
for a period of six months, 
FJuxite has not increased iu price 
since 1951 and a 2-ounce tin 
costs Is. 
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The flat surfaces En a locomotive bailer need to be well stayed to resist the internal pressure. 
L.B.S.C. now describes this stage in the construction of a 3£ in. gauge old-time American 

locomotive 

CoFiEjncrecT from B Nbmufrtr J9M. page* Afii— 


B oth ladder and smaller 
boilers are stayed m the 
same manner. One of the 
two longitudinal stays is hollow 
and carries steam for the blower, 
the blower valve being attached to 
one end Tlie other end carries a 
thoroughfare nippJe with a union 
for the pipe leading to the blower 
ring. The second stay is a copper 
or bronze rod with a blind nipple 
at each end. 

The firebox stays are of the usual 
pattern made from cupper rod 
screwed through both plates—nutted 
inside the firebox and riveted over 
outside the wrapper sheet, as used on 
some British Railways locomotives. 
First make the blower valve. 
Chuck a piece of $-in, round or 
hexagon rod in /he thrcc-jaw r * face 
the end, turn down fin. length., to 
ft in, dia, ' and screw ft in. x 40. 
Part off at a full £in. from the 
shoulder. Reverse in the chuck, 
centre; drill right through with 3/32 in. 
drill, open out and bottom to ft in T 
depth with a 7/32 in. drill and I>bit* 
and tap for abouL half the depth with 
1 in. X 40 tap. Reverse again and 
open out the hole with a No 14 drill 
to £in. depth. 

Drill a 5/32 in. hole in the side fit 
iin, from the shoulder and fir a 
± in. x 40 union nipple into it* Cut 
a piece of 16- or IB-gauge copper 
tube ft in. dia and I3|im long 
(check this Length from the boiler) 
chuck in the three-jaw and put J in. 
of ft in. x 40 thread on one end and 
fit the plain end tightly into the 
counterbored end of the valve. Both 
joints can then be silver soldered at 
one heat. 

For the gland fitting chuck a piece 
of l In. hexagon rod, face the end, 
centre, and drill to ft in. depth wiLh u 
No 30 drill. Tnm down 5/32 in, of 
the outside to ±iti, dia. and screw 
Jin, X 40. Plait off at a bare £in, 
from the end^ reverse and rechuck 
in a tapped bush held in the three- 
jaw^ turn down ft in. of the end to 
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i in. dia. and screw ^in, x 40, Open 
out the hole to aboutft in, depth with 
a No 2J drill and tap the rest 5/32 in. 
x 32 r The nut is made from ft in, 
hexagon rod and is exactly the same 
as a union nut. The pin is a in. 
Length of 5/32 in. rustless steel or 
drawn bronze, 

Chuck in the three-jaw, turn a cone 
point on the end about 90 deg, angle* 
turn down ft in. length to a foil 
im. dia. and screw the next fin. 
with a 5/32 in. x 32 die in the tailswck 
holder. On the other end file a square 
and fit a Li and wheel turned from 
ft in. rod on It, riveting over the end 
to keep the wheel on tightly The 
assembly Is shown In the drawing. 

The thoroughfare nipple is made 
tfum | in, hexagon rod. Chuck* 
face off, centre deeply with a letter 
F, centre drill and drill to fin, depth 
with a 3/32 in. drill, Tnm dfrwn 
d in. of the outside to \ in. dia. and 
screw £ in. x 40. Part off at fin. 
from the end, reverse in the chuck 
or hold in tapped bush, turn down 
1 in. of the other end to ■A in. dia, and 
screw r ft in. x 40. Open out the 
hole to a full £ in. deptLi with 5/32 in. 
drill and tap ft in, X 40. 

For the blind nipples chuck the 
£ in. hexagon rod again, face, centre 
and drill to ft in. depth with 5/32 in, 
drill; tap ft in, x 40. Turn down I in. 
of the outside to ft in. dia. and screw 
ft in. x 40, Part off to leave a head 
full | in, thick, reverse in chuck and 
chamfer the corners of the hexagon, 

■ No separate drawing of the back- 
head showing the location of the holes 
for stay nipples is given, as the 
back head is exactly the same shape 
and size as the fhroatplate of the 
smaller boiler and that for the larger 
is the same shape as the cross section 
—so builders will have Lo locate the 
position of nipples, but this is easy 
enough, as the location of the stays 
themselves can be seen In the cross 
section through the firebox. All you 
have to do is to transfer the measure¬ 
ment Lo the backhead, centrepop, 
drill 9/32 in. and tap ft in. x 40. 
The holes should correspond to those 


in the smokebox tubeplate, the loca¬ 
tion nf which is given. 

The solid stay Is a piece of ft in. 
copper or bronze rod (don't use brass') 
the same length us the hollow stay, 
with a few ft in. x 40 threads on each 
end. Screw a nipple on for two or 
three threads, insert in left-hand hole 
in the backhead, push through until 
it projects through the corresponding 
hole in the smokebox tubepiate* put 
tlie oLhcr nipple on that end and 
screw both right home. Insert the 
hollow stay in the right-hand hole, 
push through and screw file thorough¬ 
fare nipple on the other end. All 
threads should be smeared with 
plumbers’ jointing before fitting. 

A piece of stiff wire put in the end 
of file hollow stay will help towards 
guiding it to the hole in the smoke- 
box tubcplate. sighting It through the 
hole for steampipe. When the blower 
valve is screwed home the nipple 
should be vertical. 

Firehux stays 

Beginners often ask why I specify 
a large- number of small firebox stays 
instead of a few thicker ones. The 
answer is tLiat they support the plate' 
much better. No matter how thick 
the stays arc* if they are widely 
spaced the plate will bulge between 
them like an old-fashioned buttoned 
cushion. Not only is this avoided 
with dose spacing, but the stays 
themselves may be made thinner with 
perfect safety, as they have far less 
plate surface to support. There is 
also no need for cxocssively-thick 
firebox plates* which reduce efficiency. 
I know of a professional boilermaker 
who used tw r o J in, copper rivets to 
stay a 3$ in. gauge firebox at each side 
—but the plate was nearly ft in. rhick ! 

Set out the location of the stays on 
the outside of the firebox wrapper as 
shown, centrepop them and drill the 
holes with a No 40 drill at right 
angles to the plate. The outer hole 
will guide rhe drill to the inner firebox 
plate if the job is done on a drilling 
machine, A little cutting oil, as used 
for turning steel, is a great Iielp both 
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n drilling and tapping soft cupper; L 
tapped dry the result is usually tom 
threads. As the thread* in both plates 
must be in line and the thread itself 
continuous in pitch so that the stay 
engage* properly in the inside plate, 
a pilot tap should be used. If supplies 
are not immediately available they 
can be made. 

The pilot pin must be long enough to 
bridge the gap where the outer wrapper 
is farthest from the inner firebox— 
which needs a pin 3 long in the 
case of the larger boiler. Chuck a 
3 irti length of | in. silver steel or drill 
rod with about j! in, projecting frAm 
jaws and turn down fin,'length very 
carefully until it enters a No 41) drill 
hole easily. Then pull the rod out of 
the chuck for another l in. and screw 
that with a Jin. die In the tail stock 
holder. 

If a tap-fluting cutter is available 
mill three or four flutes for the full 
lengLh of die thread, Tf not, tile four 
flats on lhe threads, tapering them 
off so that a few full threads are left 
at the shank end. File- two flats or a 
square on the end of the shank to 
take a .tapwrench, then harden and 
temper as described for pin drills. 
To avoid the chance of the ■ pin 
breaking off soften it by applying a 
red-hot poker to the end, keeping it 
there until the blue colour travels right 
down the pin to the start of the threads; 
then let it cool naturally. 

This improvised pilot tap will not 
cut a thread good enough to screw 


the stay into, but it will form one good 
enough to guide an ordinary i in. 
commercially-made tap through the 
holes—so put one of the laiLer through 
before inserting stays to clean up the 
thread to size. 

A good way for beginners to fit 
stays is to cut off several lengths of 
■J in, copper rod about 6 in, long; 
the copper must be sofL Chuck in the 
three-jaw arid put a few threads on the 
end of each long enough to go through 
both pktuK (the distance varies from 
top to bottom of the firebox) plus a 
full £in. for a locknut. Put a tap- 
wrench in Lhe middle and screw .the 
stay home right to lhe end of the 
thread, snipping it off about 3/32 in. 
from the boiler. Repeat die operation 
until all the pieces of copper rod are 
used. 

Screw a bras* locknut on the pro¬ 
jecting end inside - the firebox, then 
put a piece of stout iron bar in the 
bench vice so that it project* from the 
sides, Tut the firebox over it with 
the nut resting on the bar, and rivet 
over Lhe plain bit of stay on the 
outside of the wrapper. When all the 
stays have been put in, all the nuts 
inside the firebox can be given a 
final tighten up—hut not sufficient 
to strip die threads, which is easily 
done owing to the softness oT the 
copper. 

For the nut tightening 1 use a home¬ 
made box spanner. This is nuide 
from a piece of mild steel rod a little 
larger in diameter than the withh of 


the nuts over comers and about 1 in. 
long. Chuck in the three-jaw, face, 
centre and drill to about £ in. depth 
with a No 30 drill. Open opt to a 
full £ in. depth with a drill the same 
size as the width of nut over comers; 
drive a rut into the recess and hammer 
the edge of the metal on to the flats 
of the nut, Drill a No 32 cross hole 
near the solid end of the bit of steel; 
and in it drive a piece of Jr in. steel 
rod about 4 in, long, With this 
gadget eveiy nut in the firebox can 
easily be tightened. To get aL Lhe 
upper rows simply bend the handle a 
little. 

Making slays leakproof 

If the threads in the Lipped holes 
and on the stays are perfect, they 
should be sicamtiglit when the nuts 
arc tightened; but there is a chance of 
■ Lhis no! occurring, especially with be¬ 
ginners who usually manage to get 
a goodlv proportion of torn or dis¬ 
torted threads. This, however, is of 
no consequence, as Stephenson cured 
leaky tubes in the Rorket by “ sotlder- 
mg 'em oop ”—and the same remedy 
will cure leaky stay heads and'nuts in 
a little locomotive. 

First make up a wine brush by put¬ 
ting a bunch of thin iron wires into 
the end of a couple of inches of 
$ in. tube and flattening the tube to 
hold the wires tightly. Fix Lhis into 
a wooden handle or a piece of fibre 
tube—anything which won't become 
too hot to handle. Lay the boiler 
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on its side .in the brazing part and 
brush some liquid soldering flux all 
over the stayheads on the outside of 
the wrapper and tlie outs inside- the 
firebox. 

Heat the boiler evenly with a 
. blowlamp lo the melting point of 
solder—plumbers’ solder far pre¬ 
ference, as it hEiS a higher melting- 
point than ordinary tinsmiths 1 solder, 
hut the latter will do if the former is 
not available. Melt a little off a stick 
on to the stayheads on the outside 
of the wrapper, keep it liquid hy the 
aid of the blowlamp and brush the 
melted solder over all the heads, 
applying more flux to any place 
where the solder docs not 11 take/ 1 
Repeat this process inside the firebox, 
brushing the melted solder over all 
the kxiknuLs. Turn Lhe boiler over 
t'o do the opposite side and up-end 
it for the stays in the backhead and 
throuLplale, 

When you are quite certain that 
every stay head and locknut has been 
well covered shake off any superfluous 
solder from the wrapper and firebox; 
Jet the job cool off and then give the 
boiler a thorough washing inside and 
out to remove all traces of the solder¬ 
ing flux, IP any is allowed to remain 
a greenish deposit will form acid this 
doesn't do cuts and scratches any 
good. Besides which it is detrimental 
1.0 the boiler, * 

The next job is to give the boiler a 
hydraulic pressure test.; all. the holes 
except two should be closed by 
temporary' moral plugs screwed to 
fit. The dome can he made and fitted 
right, away, ft may either be a casting 
or built up. If cast it will only need 
chucking in the three-jaw and the 
flange faced truly t.o tit over the bush 
in the boiler. If hull! up, t.he same 


method of construction applies to 
either size of boiler. 

The" Bangui can be cut from & In, 
brass sheet to a little over the outside 
diameter of the bush. Chuck in the 
three-jaw and, with a parting tool 
set crosswise in the rest, cut a. hole 
tiie same size as the internal diameter 
of the bush. In this fit a piece of 
I 6- or 18-gauge copper lube as shown, 
with a b in, brass disc driven into the 
lop. Silver solder both Lhe disc find 
flange, then chuck again and skim the 
-flange Lrue, The flange is attached to 
the dome bush by a ring of 3/32 in, 
bnifis screws as shown (in the same 
way as a cylinder cover) with a gasket 
of jointing material between. 

Connect a big pressure gauge to 
one of the holes left open by an 
adaptor which r c^ri he turned from 
any suitable odd end of brass rod. 
I use a full-si^e locomolive steam 
gauge reading to 3601b, per sq, in, 
connected to the adaptor by a £in, 
pipe. The other hole is used for an 
adaptor and similar pipe— eiL the other 
end of which is a pump. An ordinary- 
ten tier handpump will do very nicely 
for this," Fill the boiler with cold 
water, then pump more in until the 
gauge shows lb. pressure,, then 

lake a look to see if there are any 
leaks or bulges. If any leaks appear 
they should be attended to before 
proceeding further. Don’t lake any 
notice of a slight movement of the 
firebox erown, as it will only be 
Caused by the copper sell hug itself 
in the best position to resist pressure. 

If all is Satisfactory pressure can 
gradually be inclined io 160 lb, 
keeping a sharp lookout for any 
trouble W'hich may develop. There is 
not the slightest need to go beyond 
160 lb„ which is twice the working 
pressure, giving the required degree 
Of safety; anything higher would 
only have the effect of unduly strain¬ 
ing file boiler, so if it stands up all 


right to that amount without leakage 
or distortion it can be passed for 
service with every confidence. 

Camouflaging the tender I 

My picture shows a locomotive 
built hy Hill Treadway of Bristol, 
Connecticut, U.S.A. with an un¬ 
common sort of tender. She was 
hullt to the Carl Purinton design 
for a 3a-in. gauge 0^-0 tank engine 
—similar to my Julkt —but has lhe 
American Southern valve gear and 
she performs very wdl. 

At one time she didn't cany enough 
coal and waler for a long nonslop 
run, Bill, therefore, decided Lo add a 
tender and, as the engine is more 
British than American in appearance, 
he made the tender to represent a 
typical British four-wheeled wagon— 
with the pleasing result shown. The 
pictur e was taken by A1 Mil burn when 
Bill look the locomotive for a run un 
his track last year. 

^ To be continued. 
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Railway Facts 

British Transport Com¬ 
mission has just issued their 
1956 edition of "Facts and 
Figures About British Railways" 1 , 
This ii a 48-page booklet* free on 
app Meal ion to the British Trans¬ 
port Commission Office. It gives 
Llie principle facts and figures 
for every aspect of [lie British 
Railways. 

1955 is regarded as an im¬ 
portant year since a 15-ycar 
modernisation and re-equipment 
was launched, lhe higgest ever 
undertaken by British Railways. 
On ihe list for modernisation are 
a large number of stations, 
passenger carriages, diesel trains, 
signalling and telecommunica¬ 
tions, and staff welfare. 


3 
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Tilt Treadway's 3^ in. gauge tank engine with disguised xuppfementary tender 
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VIRGINIA 

In this instalment L.B.S.C. describes the con¬ 
struction of smokeboxes for both smaller and 
larger boilers of this old-style American loco 


A S TILE 5HOKEEGXES of both 

the ancient and modern 
boilera differ but little in 
actual construction, one descrip¬ 
tion ■will do for the two of them. 
The front is made from a casting 
which is turned to a tight push 
lit in the end of the barrel, which 
in both sizes is a piece of 16 -gauge 
brass tube. 

Tliis need not be seam less; the 
ordinary commercial quality with a 
brazed joint is quite satisfactory. It 
need not even be brass, although non- 
ferrous metal is more satisfactory 
when the engine is ‘not run very 
Frequently and ashes which collect 
moisture are lefi in the smokebox. 
A piece of steel tube, or rolled-up 
sheet steel or iron with a brazed joint, 
makes a serviceable smokebux shell. 

Unless the builder desires, the door 
need not be made to open; the front 
can be cast with,the door and all the 
ornaments integral, and the whole 
lot pulled out like removing a lid 
from a can when the smokebox 
requires cleaning out, or there is 
anything to be done inside it. No 
liner or pctticOEit is needed for the 
long chimney or stack on the smaller 
Kmokehox. Doth sizes are supported 
by cast or built-up saddles screwed 
to the frames between the cylinders. 

DAJtRULS AND FRONTS 
The smaller smokebux requires a 
piece of lube 3 1 in, dia. and 4^ in r 
long, and the larger, a piece 4! in. 
dia, and in. long, both ends heing 
squared off in ihe 1 aiE lc. If a disc of 
wood or metal is driven into the end 
held in the thrtc-jaw, the outer end 
can be faced off without 'further 
support, and without risk of the work 
hying out of the chuck or becoming 
distorted. 

Before removing it from the chuck* 
hold a scriber against the barrel at 
21 3n + from one end and scribe a ring 
on it. Make a centre pop on this, then 
bend a bit of soft wine completely 
around the barrel, butting the ends 
together, bit her cut this in half, or 
bend it double, then lay it a round the 
barrel on the scribed line with one 


end against the centrcpop. Make 
another at the other end of the wire. 
The iwo will then .be exactly opposite. 

Drill a No 30 hole through each 
and put a bit of \ in. wire, which 
must he straight, through both of 
them to check If they are exactly 
opposite. If O.K. open out one to 
l in. dia. and the other to in. on 
the smaller harrel and 1 in. on ihe 
larger. 

Our " precise" friends will at 
once comment that this is a childish 
way of going to work, but it makes 
certain that both chimney and biasL- 
pipe holes arc exactly opposite, and 
that is vital to the draughting. The 
simplest way is often the best. At 
\ in. ahead of the blastpipc hole, on 
the same centreline, drill a in. 
hole for the steam-pipe. 

If the one-piece pull-and-push 
smokebox front is adopted p shall 
make my own that way, time being 
precious now) grip it cither by the 
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edge, or by a chuc king-piece which 
may he provided; set it to run as 
truly as possible, and rum the spigot 
to a tight, push tit in the smokebox 
barrel. 

Reverse in chuck, and turn the 
flange to size; part off the spigot, if 
any, and face off any stub left. The 
rest of the front can be cleaned up 
with a file, if required—some castings 
come out exceedingly clean and need 
no titivating—the dummy door-clamps 
or dogs drilled No 55 and tapped 
A in. or 1/72, and hexagon-headed 
screws put in for appearance sake. 

The smaller front will require 'a pin 
put tlirough the dummy hinges, blit 
the larger one has the modern forked 
hinge supports and no pin is needed. 
Note that both doors are the same 
size, although the barrels differ; 
modern smokeboxes being self-clean¬ 
ing in full size, a large door h not 
required. 

To make a door that opens, lum 
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Smokehax for the straight-top hotter 

the spigot as described, then reverse 
in chuck and facf off the complete 
front, which will have the hole cast in 
(says Pat), Grip the separate door 
by the spigot provided on the front 
of the casting, set to run as truly as 
possible, and face off the contact 
edge T Reverse in chuck, and part off 
the diucking-piccCj trimming the 
stump flush. 

The door cannot he turned on the 
outside. as this would remove the 
cast-on hinge straps. If, however, a 
dished brass hlank is used, of the type 
which T 'have described Tor British 
type smokebnx doors, chuck it con¬ 
cave side outwards, face the rim, 
centre and drill a No 30 hole through 
and face off the middle to about 
i in. dia. 

Finishing the rod 

Turn a iin. pip on the end of a 
bit of brass rod about £-m. dia., 
drive this into the hole, see that the 
rod butts up truly against the face-off 
circle, and solder il The piece of rod 
can then be gripped in the three- 
jaw and the convex side turned, the 
□lank turned to diameter, and the 
contact edge skimmed up truly. 

Melt the door off the piece o! rod, 
wipe off all superfluous solder, and 
rivet on a pair of hinge straps made 
from 4 in. strips of 18-gauge nickel- 
bronze or stqel r Bend the ends into 
a loop and silver solder them; if the 
hole is Ailed up by the silver solder, 
just put a drill through. Tap the 
centre hole 5/32 in. and screw in a 
brass plug, filing off flush. 

Clamp the door, temporarily in 


place and mark off the position of 
the hinge lugs on the smokebox front* 
then drill and tap the holes for the 
stems of the lugs, which are made 
from brass rod, \ in. square for the 
larger door and 1 in. square for the 
smaller. 

The rod is chucked truly in Ihc 
four-jaw for turning and screwing 
the stems, The larger lugs arc slotted 
like a valve-gear fork by the same 
process; for holding them under the 
slide-rest too I-holder while this is 
being done, screw them into the end 
of a short piece of square rod with a 
hole drilled and tapped in the end. 
The smaller door has one long pin 
passing .through both hinges, as un 
British engines, but the larger one has 
a short pin in each fork, slightly 
riveted over at the top and the under¬ 
side to prevent their coming out. 

The door-clamps or dogs are filed 
up from £ in. square rod to size shown 


(tedious job this D and drilled No 51 
for the screws. The big engines have 
studs, but on the little ones it is more 
convenient to use liejcagnn-headod 
screws. Set out the location of the 
screws all round the door, carefully 
cenlrepop, then drill No 55 and tap 
iV in, or 1/72 and attach the dogs as 
shown. 

SMOKESTACKS 

The long, capped slack for the 
smaller engine can Cither be made 
from a casting or from a 41 in, length 
of It in. brass tube with a cast cap 
and base bored to fiL on tightly, then 
silver soldered. If cast, il can be 
gripped in the three-jaw by the long 
harrclj cap outwards, bored by the 
same process as described for cylinder 
and the cap turned at ,the same 
setting. 

Reverse in chuck, turn as much of 
the base sLs possible, and finish with 
a file. It could also be turned from 
a piece of cured stick 1 | In. dia. as 
used for turning .bushings, but this is 
rather a waste of metal. Incidentally 
one of my few friends always turns 
square-based chimneys, such as the 
"old L.N.W.R. pattern, from square 


rod; some job ! The long stack is 
attached to the smokebox by four * 
screws, say 3/32 in. or 3/48 with ■ 
countersunk heads, put through the 
corners of the square flange and 
nutted inside the smokebox T 

Turning the stovepipe stack 

The stovepipe stack can be turned 
from a casting in the same way, 
gripping in Lhe chuck Lo bore it, but 
a piece of emcryeloth should be 
wrapped round the narrow end to 
give the chuck a grip at that end; 
another primitive dodge that always 
works ! To finish the outride of this 
one, it should be mounted on a 
maud cel between centres, and the top- 
slide set over lo give the necessary 
degree of taper. 

That pari of the base which cannot 
be turned i$ finished' off with file and 
emerycIoLh while still on the mandrel 
Cast slacks of both sizes will have the 
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bases east to fit the radius of the 
smoke box barrel, and a slight clean¬ 
up with a file will be all that is needed 
to bed them down. 

Owing to i.he larger diameter of the 
smokebox the stovepipe stack will 
need to be filled over a liner to get 
the correct height above blast nozzle 
for proper draught. The liner, or 
petticoat as it is usually culled by old 
American engineinen, is a piece of 
1 in. thin brass or copper tube squared 
off in the lalhe to ii length of 2^ in. 
and belled out at one rad to 1-Jin. 
dia. 

Making the stack 

I usually do this job by first muienJ- 
ing the- tube, then holding it against 
the rounded-off edge of a block of 
lead and hitting the edge on the 
inner side with the ball end of the 
hammer-head. It can also be done 
by driving in a shaped bit of sled or 
hardwood, like plumbers use for 
belling out the ends of compo pipe; 
or it can be spun out by holding in 
the three-jaw and easing out the edge 
with a burnishing tool, which should 
be groused. 

Cut a piece of 16- or 18-gauge 
copper 2 in. square, and, in the 
middle of it cut a hole into which the 
tube will fit tightly, Bend the piece 
of copper to [he radius of the inside 
of the smokebox, push lhe liner 
through the hole from the concave 
side until f in. from the copper, and 
silver solder it, taking care to avoid 
getting any silver solder on the convex 
side. 

After pickling and washing off* 
push the liner through the hole in the 
smokebox from the inside and secure 
the linage to the shell by a 3/32 in, 
or 3/4S eounlersunk screw in each 
corner, nulled inside the smoke box. 
A smear uf plumbers’ jointing round 
the liner before inserting will make 
sure of an airtight joint. The stuck 
should be a Light push (it on the 
liner and will need no other fixing. 

SMOKLBOX S AUDITS 

Both smoke box saddles are the 
same pattern, varying only in size; 
they can be cast, or built up, If cast, 
lhc only machining 1T that they 
should need is a clean-up with a 
tile, as the seating for the smokebox 
wili be cast to correct radius. If 
built up, five pieces of 16-gauge metal 
will be needed; a built-up saddle need 
not be as thick as a casting. 

Two endplatrs are cut to the shape 
shown; two side places, bent to the 
same radius as the sides of the end- 
plates; and a saddlcp’acc bent to the 


same rath us ns the smokebox shell. 
This should have a hole ahont IA in. 
square cut in the middle. 

If brass or copper, silver solder the 
assembly; if steel, braze it. To set up 
for brazing or silver soldering I 
usually set the si dep fates between 
ilic ends and hold them together with 
a light cramp. It is a bi( of a conjuring 
triek lu make them stay put, 1 freely 
admit, unless- one is used to it, and 
beginners might find 3t better lo rivet 
a small. bit.of angle in each corner at 
the waist, 

Making the joints 

The flange is placed in the bra/ing- 
pan, convex side up, and the saddle 
assembly set on H In Lhe correct 
locution, All joints are fluxed, the 
whole lot heated evenly Lo dtili red 
for silver solder, or bright red for 
brazing, and ihe silver solder or braz¬ 
ing snip fsoft brass wire about 16- 
gauge makes fine brazing-strip for 
jobs like this) applied Lo ihe joints. 

I never have any trouble In getting 
it to flow; it only needs the right heal 


illustration how this can be done, 
Two } In, spring pins 1 £ in. long arc 
screwed into Lhe bottom of each 
axle box at ' in. centres, the holes for 
them being located through Mo 30 
holes drilled in die hornsiay or pedestal 
tie. 

The springs are wound up from 21- 
ot 20-guuge tinned steel wire round a 
K-m. mandrel, and kept in place by a 
spring plate made from 3/32 in, steel 
strip, similarly drilled, this in turn 
being secured by ordinary com¬ 
mercial nul£. 

Where the springs are locaLed 
above the frame, as hi the original 
arrangement, the reversing lever should 
be fined as shown in the amended 
d raw i ng; bi j I. if ca nnot be peril lanent 1y 
attached until the boiler is erected 
because the front support must be 
fixed to the bnckhead. which was done 
on the full-size engines, 

I or the time being, temporarlly 
remove the front support of the 
quail rant and attach the pivot-block 
of the lever to the top of the frames 
so Lhat i.he fulcrum pin Is approxi- 



A mended arrange¬ 
ment of the rev¬ 
ersing tact; and 
utter native springs 


to form a lovely fillet. Beginners 
remember, steel should be quenched 
in water only, not acid pickle r 

The saddle, whei.hor cast or built- 
up, is attached to the top of ihe frames, 
between lhe cylinders and in line with 
them, by a i in. or 5/36 screw put 
through a clearing hole at each corner, 
into a tapped hole in ihe thickness of 
the frame. The instructions for attach¬ 
ing saddle lo smokebox will be given 
when we come to the job nf erecting 
the boiler. 

When checking over Lhe arrange¬ 
ment of lhe complete chassis, to sellle 
boiler and other details, I found that 
lhe reveraing-lever assembly could not 
be erected in the position shown if the 
springs above the frames were used; 
U was all right for the undcrslimg 
arrangement used on British locomo¬ 
tives, and which I shall use on my 
own engine, being easier lo fit up. 

By the way I have received several 
queries from first-timers and novtees, 
asking if spiral springs could be used, 
so I am showing in the accompanying 


maiely I £ in. from the rear end of 
the frame. 

Quadrant support 

The back support of the quadrant 
should then come flush with the end, 
as shown. In ihis position, the lever 
will clear the top of the spring hanger 
easily. The reach rod will need lo be 
another l in, long, ■ and the bend 
should be slightly eased to keep clear 
of I.he w r hcel flange. When the boiler 
is erected, the length of the froni 
support, which will have to be fixed 
in lhe horizontal position as shown, 
can easily he ascertained from the 
actual job. 

There is an alternative for those 
good folk who would rather support 
(he front end of the quadrant from 
the frame insiead of .the boiler; the 
double hanger supporting the back 
end of a cast spring could be made 
long enough to reach up l.o I.he quad¬ 
rant the end of which could be bolted 
to it in the ordinary way. 

9 T o be continued. 
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A merican locomotive designers 
of the Virginia period fav¬ 
oured the balanced lIu'oLlLc, 
similar to the Ramsbottom double¬ 
beat regulator still used in this 
eo un try on the Gncslcv and Enfield 
Pacifies, and various other types. 
The stem of this valve has two 
heads ]ite i.c. poppet valves, the 
upper one heing slightly larger 
than the 1ower } and there are two 
matching settings in the regulator 
head. 

As steam pressure takes effect un 
tup of one, and underneath the olhcr + 
ihe only resistance against opening is 
the difference in l.hc valve area, and 
theoretically this should he a nearly- 
perfeel. I.hrolfle; but there are two 
very practical hiulis, One is that :yn 
exceedingly small lift of the two-valves 
lets a lot of steam pass, and this is 
why locomotives with this type of 
regulator are prone to excessive 
slipping; secondly, both valves being 
rigid on the spindle, and both searings 
being fixed in the head, it is difficult 
Lo keep them both steamtight. 

riven if carefully ground in t so that 
both are tight at the si Art. the least 
difference in expansion of either valve 
spindle or scalings will cause one of 
them to leak; and for these reasons I 
am not specifying a small copy for the 
little locomotive, but have substituted 
a well-known tried-and-tested type 
which has proved O.K. on my own 
engines. As it has to be operated by 
n push-pull handle, it is erected side¬ 
ways. 

The stand 

The stand is either eiist or built- 
up, If cast, it will only need drilling 
for ports, steam-passage, and pipe, 
and drilling and tapping for the pin 
on which the valve works, and the 
screw for the bell-crank. It is finished 
off as described for the 'built-up 
version. The main part of this is a 
piece of l in, square brass rod* faced 
off at eaeh end in the four-jaw to 
l£ hi. length. 

After facing, offset it in the chuck 
1/32 in. Ihen centre and drill to l*in, 
depth with in, drill* 'lap the end 
7/32 in. x 40. On the centre-line of 
the facet nearest the hole drill a 
in. hole * in. from top and another 
| in. from bottom. Level with the 
latter, drill a \ in r hole for l.hc steam- 
pipe in the side as shown, breaking 
into the in. hole down the middle. 

For the portface, chuck a piece of 
■5-in, round bronze or gunmeial rod, 
face it off, aud part off a slice a full 
iin. thick, Rechuck the other way 
around, face off, centre, and drill a 
Tg-in, hole right ihrough. For ihe 
boss at bottom, repeat operation on 
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u piece of in. brass rod, purling off 
to 3/32 in. thickness. 

Put a little stub of ^ in. copper 
wire in each, leaving about k in. 
projecting, like a dowel, and poke 
these into the -jVr in, holes in the stand. 
This trick will locale both ihe portfuee 
and the boss correctly. Put a piece of 
I in, copper pipe, about 2 in, long, 
into the hole in the side of the stand 
and silver soklcr the loi at one heat. 

Quench in acid pickle, wash off, 
clean up, and drill the ports as show : n, 
running the drill right through into 
ihe centre hole in the Stand. Open 
out the hole where the copper dowel 
pin went in with No 48 drill, tap it 
3/32 in, or 3/4tf n countersink a Shade* 
and fit a trunnion pin, as shown, made 
from 3/32 in. bronze or hard brass 
wire, Before screwing this iu per¬ 
manently true up the port face by ihe 
same method a.s described for slide- 
valves. 

The hole in the hoss at l.hc bottom is 
drilled No 44 and tapped ft U.A. or 
4/36, and a screw which forms the 
bd 1-crank pivot is made from i in. 
round bronze or hard hrass rod, as 
shown, lloci't use steel tor any pins 
ur screws inside the boiler, as .ii. is 
only asking for trouble. 

Plug the top of the stand with a 
bit uf screwed rod cut off level with 
the top, filed flush nnd soldered over. 
Chuck a hit of -fe in. brass rod, face, 
centre, drill to a bare ! in. depth with 
: i in, drill, part off at in. from the end, 


reverse in chuck, and open out the 
other end lo 9/32 in. for i in, depth, 
lapping -fk in. X 40, 

Bend the short pipe as show ? n, 
setting it down i in, -and sideways lo 
11/32 ill., which will bring it to l.hc 
eenIre-line of the steam-pipe inside 
the boiler barrel when same is erected. 
Fit Ihe lapped bush to the end, cutting 
the pipe if necessary, to bring the 
tapped end of the bush 2 In. from the 
centre of the stand; then silver solder it. 

The valve Is filed up from a piece 
of £in, hard brass plate and drilled 
as shown. Face it off Lruly as described 
for slide-valves. The bells;rank can be 
cut from ihe same kind of mute rial. 

the throttle-rod moves in a straight 
line, and the end of the bell-crauk 
moves in an arc, the pinhole must l>e 
slotted as shown. A bit of nickel- 
bronze (German silver) is the best 
materia] for the link, but hard brass 
is a good- substitute; same applies to 
the pins. The fork is made exactly the 
same a5 a valve-gear fork, so uo ■ 
detailing is necessary; the material 
should be bronze or hard brass. 

To assemble, siriCEjr ihe valve lace 
with cylinder oil, place on trunnion 
pin, and til. a sparing wound up from 
22-gauge bronze or hard brass w-ire T 
plus a brass nut. Put the bell-crank 
on the plain part of the pivot screw, 
which it should fit easily but without 
slackness, and screw if home inio the 
boss. Then Eitijich ihe link to the hell- 
crank and the lug at the side of valve 
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by the shouldered screws the threads 
of which should fit tightly for obvious 
reasons. 

When the bell-crank is operated 
the valve should move easily over the 
portface. It can easily be tested for 
steam tightness by sucking at the steam- 
pipe bush with the valve in the closed 
position. 

The method of erecting the com¬ 
pleted throttle is dearly shown in the 
back view and plan. The bracket is 
bent up from a strip of 3/32 in, brass 
or copper in, wide, to shape shown: 
drill four No 41 holes at -ft in', 
centres, close to the dome bush, and 
Countersink them. Hold the bracket 
in position and make a mark on it 
through one of the holes with a 
scriber. 

Remove the bracket, drill and tap 
it for the screw at the marked spot, 
replace and ]>ul a screw in; then if 
the No 41 drill is pm down the other 
holes, and countersinks made on the 
hraeket, the exact position of the other 
screwholes will be correctly located 
and the bracket can be Used with 
brass countersunk-head screws, 

Before permanently fixing^ drill the 
three No 41 holes in the upper pan. 
for attaching the threat I e stand, and 
countersink them. Hold the throttle 
in portion* mark off one sere whole 
on it through the hole in the bracket 
drill and rap for screw, then tem¬ 
porarily attach to the bracket by 
that screw 7 while locating the others 
a-s described above. It docs rot 
matter a hour the sere wholes piercing 


the passageway, if the brass screws 
are put in tightly with a smear of 
plumbers’ jointing compound on the 
thread*. 

For the gland filling, chuck a piece 
of in, brass rod, face- ihe cnd T centre, 
and drill to £in. depth with No 30 
drill. Turn down ^in, of the end to 
ft in. dia. and screw ft in. x 32, 
Part off at £tn. from the shoulder, 
reverse in chuck, holding in a tapped 
bush for preference, open out with 
7/ 32 in. drill for $ in, depth and tap 
I in. x 40. 

The gland is made from * in. hex¬ 
agon rod, in the manner described 
for valve-spindle glands. On the 
centre-line of the back hear! r at {j in. 
from Lhe Lop, drill a 13/32 in. hole, 
tap it -ft iin x 32, and screw in the 
fitting, anointing the threads with 
plumbers 1 jointing* 

Hie throttlo-nxl i* a 3-.J in. length 
of £ jn T rustless steel or hard bronze 
rod with a few threads on each end. 
One end is furnished with a fork the 
same size- as Ihe brass one, but made 
of steel; the hole in one side of the 
jaws is drilled No 41 and the other 
tapped 3/32 in. or 3/43. Attach the 
brass fork to the bell-crank by a 
piece of 7/64 in. bronze rod squeezed 
through the holes in Lhe fork and 
filed flush at each side; this, should be 
done before the throttle is perman¬ 
ently erected. 

Plit the gland on the rod and push 
it through the stuffingbox, then if the 
throttle valve is set in the " open " 
position the brass fork can be held 


by a wire with the end bent hook- 
shape and the throttle-rod screwed 
into it. The giand can then be packed 
with a few strands of graph! ted yarn. 

The throttle lever is made in the 
same, way as the reversing lever, to 
the sizes shown, the holes being 
drilled No 41* The anchoring lug is 
made from a piece of ± in, rod turned 
down at the end for ft- In. length to 
i in. dia. and screwed I in, or 5/36. 
Part off at 11/32 in. from shoulder, 
file the end flat as shown in the detail 
sketch, round off the end* drill a 
No 41 hole through the tongue, and 
attach the two links to it with a pin 
made from 3/32 in. silver steel. 

The links are filed up from { in. 
X ft in. steel strip and drilled No 43, 
The other ends arc pinned to the 
throttle lever in similar manner, the 
joints being left free hut not slack. 
At ft in, to the left of throttle centre* 
and 5/32 in. below iL* drill and tap a 
hole in the buckhead to suit the 
anchoring lug and screw it in, with 
some plumbers’ jointing on the 
threads. Put the lever through the 
fork on the throttle rod and attach it 
by a screw with 5/32 in. of “plain ” 
under the head. When Lhe lever is 
operated the throttle should work 
easily. No stops are needed as the 
throttle lever will come up against 
the end of the slot in the fork and 
prevent too much movement. 

SUPERHEATER 

The superheater is a simple three- 
element affair, easily built up. First 
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fit the steam-pipe, which is a piece 
of ft in, tube of 20-gauge copper T 
with ft in, of ft in. x 40, thread on 
one end, and abnuL ft in. of in- x 
32 thread on the other. Apply a 
little jointing to the fine threads, and 
insert into boiler through hole in the 
smokebox tubeplate, which should be 
drilled 13/32 in. and lapped ft in. 
x 32, screwing it into the bush on the 
drop-pipe from l he throttle. I usually 
do this sort of job by jamming the 
end of a round file into the end of the 
pipe, which holds it lightly enough to 
screw home but releases when turned 
backwards. 

Chuck a piece of l in, brass rod in 
thrcc-jaw, face, centre, and drill to 
about ft in, depth with No 3 or 
7/32 in, drill. Open out to about 
ft in. depth with 9/32 in, drill, and 
tap ft in. x 32, Turn down 1 in. of 
the outside to ft in. dia. and screw 
ft in. x 32. Turn down the next 
3/32in. to ft in, dia, and part off at 
ft in. from the end. Reverse in chuck, 
and skim the face truly. “Dope” 
the threads, and screw this on to the 
projecting end of the steam-pipe. The 
external thread will engage in the 
tapped hole and the fitting can be 
screwed Lightly home. 

Chuck the l in. rod again, face, 
centre, aud drib to ft in, depth with 
No 3 or 7/32 in* drill. Part off at 
ft in, from the end. Drill another 
7/32 in. hole in the thickness, breaking 
into the centre hole, and across this 
file a groove 3/32 in. deep with a ft in. 
round file. Drill four No 34 holes for 
fixing screws as-*shown in end view. 

Next cut two lengths of ft in. x 20 


or 18-gauge copper tube a little over 
2ft in, long, and square off the ends 
in the lathe, In each of these drill 
three 7/32 in, holes at 1 in. centres, 
for the ends of the elements. In one 
of them drill a 7/32 in. hole in the 
middle, at the angle to the element 
holes shown in the section; and at 
right angles to this, at ft in. from the 
and* another 23 hole for the snifting- 
valve pipe. This forms the “wet" 
header. 

In the other drill a ft in. hole at £ in. 
from the end* nearly at right angles to 
the element holes, This one will he 
the “ hot ” header. Plug the ends of 
both with discs of 16-gauge copper, 
or ft in. slices parted off a piece of 
brass rod turned to fit tightly in the 
tube ends. 

The upper elements are 8 in, 
lengths of 7/32in, X 22-gauge copper 
tube, and the lower, 5ft in, lengths. 
The hlock bends are ft in, lengths of 
ft in, x ‘ft in. copper bar, in the 
shorter ends of which two 7/32 in. 
holes are drilled close together, the 
drill being run in on the slant so lhaL 
rhe boles meet in the block (see 
section). 

Round off the sides and ends of the 
hlocks* drive one lunger and one 
shorter element inLo each, and braze 
the joints. Use brass wire or Sif- 
hronze No 1 rod ft in. dia. for this 
job; not silver solder* which is un¬ 
suitable as the blocks are too close 
to the fire. It only entails heating to 
bright red instead of dull red. Quench 
in pickle and wash off, then fit the 
elements into the headers as shown in 
the section. 

Constructional details of the throttle 


The ft in. steam flange is then set 
in position over the hole in the top 
header* the groove in the flange lying 
on the tube; tie it in place with, a 
piece of thin iron binding-wire. Fit 
a 6 in. length of 5/32 in. copper tube 
into the small hole in the top header, 
and a 5ft in, length of ft in. copper tube 
into the vacant hole in the bottom 
header. 

The whole bag of tricks can then 
be silver soldered at the one heating; 
best-grade silver solder, or Hasyflo, 
can be used od this job as it is away 
from the fire. Just cover all the joints 
and the end plugs with wer flux* 
heat the lot to dull red, and touch 
each joint with the strip of silver 
solder. After quenching in the pickle* 
well wash in running water, letting 
the water run through the tubes 
until rhere are no signs of any scale 
or dirt being left in them. 

Hend the ft in, pipe into a swan- 
neck, as shown, and fit a £ in. x 32 
union nut and cone on the end* silver-: 
soldering the cone to the pipe; this is 
best done separately. Push the ele¬ 
ments into the flues, and line up the 
flanges, clamping temporarily in place; 
put the 34 drill through the holes in 
the outer flange* making countersinks 
{in the inner. 

Remove the outer flange* drill the 
countersinks No 44 and tap 6 B.A. or 
4/36. hut dcinT aLtaeh the super¬ 
heater permanently yet. This will be 
done in due course when all the flLLings 
are attached to the boiler and the 
snifting-valve attached to the pipe 
provided* 

^ To be continued. 
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L.B.S,C> describes an alternative arrangement 
of the throttle and superheater which will be 
found suitable for the larger Virginia boiler 



O wing to the dome on the 
larger boiler being smaller 
and situated in a different 
place to that on the smaller boiler, 
the throttle arrangement described 
la$t vteek cannot be fitted in. So 
1 have taken the opportunity to 
scheme out an entirely- different 
arrangement on the lines of the 
Stanicr regulator, which was first 
fitted to some of the L,M,S. 
engines. 

This is a slidevalve working on a 
horizontal portface, operated by twin 
lever? controlled by a small cranlc oti 
the regulator rod, the. footplate end 
of which carried a drop handle and 
small quadrant* For the American 
push-'and-pull operation I have re¬ 
arranged the whole bag or tricks and 
set the valve to move in a fore-and-aft 
direction connecting the bottom of the 
twin links (now made up as a bridle) 
direct to the. operating rod with a 
wide-jawed clevis. 

Incidentally, anyone building the 
smaller boiler but preferring this type 
of throttle can use it without altera¬ 
tion, as it will, of course* fit the larger 


dome; but the short drop pipe and 
tapped bush for connecting to the dry 
pipe must be fitted owing to the differ¬ 
ence in level between the throttle 
rod and dry pipe. On the larger boiler 
they line up as illustrated. 

The stand can either be cast or built 
up. If cast, clean up both sides wilh 
a file to allow the bndle free and easy 
movement. Set out the steam port 
on the top race and drill down on the 
slant w r ith a in. drill* as shown in 
the section, Nc*t, drill another 
in. hole from the bottom of the 
stand to meet the first one. Centre and 
driE the diy-pipe boss with a in. 
dHll until the drill breaks into the 
vertical hole; open out with 9/32 in. 
drill to 1 in. depth and tap in. x 32. 
Tap Ihe bottom of the vertical hole 
7/32 in. x 40 and screw in a stub of 
brass rod as indicated. File flush 
and solder over it to ensure that no 
steam leaks through. The rest of the 
job is the same as on a built-up 
throttle. 

The main part of a built-up stand 
is a piece of f in. X £ in. bur—bronze 
or gunmetal for preference—squared 
off in Ihe lathe to a length of 2 in. 
The horizontal part is hied up from a 


piece of l in. square brass rod £in, 
long* which should be faced off in the 
chuck at the rebated end. The boss is 
a A in, Tength of £ in. round brass rod, 
File or mill the larger piece of bar to 
the size and shape, shown. Attach 
the boss to the bottom by a 3/32 in. 
brass screw through the middle and 
the horizontal part directly above 
it hy a similar screw. Silver solder 
the joints, pickle, wash and clean, up* 
file off the screw heads, then drill the 
assembly in the same way as specified 
for the cast version. 

After plugging the bottom of the 
vertical hole drill a No 30 hole Tor the 
fulcrum bolt at 1 in. from top as shown, 
making sure ihat it goes through dead 
square; then true up the portface in 
the manner described for the cylinder 
portface. When nibbing it on the 
emerycloth avoid tilting It but hold it 
as clow to the portface as possible. 

The throttle valve is made In exactly 
the same way as for locomotive slide- 
valves, the quickest w ay being to chuck 
a piece of | in. square rod In the fowr- 
jaw, set to run truly and face off, 
then make a very shallow depression 
in the middle with a ^ in. D-bit and 
part off at £ in, full from the end, 


The throttle stand and bridle and de\is 
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Arrangement of the superheater ami throttle, front view of the superheater erected, 
the throttle valve,. Ixick view of the throttle, and the plan of the throttle erected 


The 8-lpL can be formed by endmilling* fur a full \ in. length to a tight fit file flush; do the same with one end 

damping the valve on its side under in the drilled hole; part off at a full of ihe Jung pin. Then push the stubs 

the slide-Test toolholder and traversing $ in. from the end, reverse in the chuck through the holes in the clevis jaws 

across a in cndmill in the three- and turn the other pip. For each from the inside, spring the other end 

jaw or it may be just filed—it doesn't stub turn a similar pip and part off of the free lever over the long pin 

matter if the bottom of the groove is at iin, from the shoulder. and rivet up. 

round or flat. Bevel the sides with a The clevis, which Is just a wide- When the bridle is in place on the 
file and true up the face, as with the jawed fork, is made from a piece of stand the clevis cannot come off the 

cylinder slide valves. The valve keeps i in. x | in. brass bar. Chuck truly stubs. The joints should he Free, 

stcamtight much better with the little in the four-jaw, face the end, centre, but not too slack. The end of the 

depresstem m the face than it would drill No 40 for about in. depth bridle moves in an arc, but the length 

if left perfectly plant. Remember to and tap iim or 5/36. Turn in. of the throttle rod provides enough 

use a different grade of meial for the of the end to & in, dia. with a knife flexibility to allow for this and mi 

valve. I have used both rustless steel tool, and as the cut is intermittent look slotting is required. 

' ■and bearing metal for these jobs* and out for flying chips when feeding into 

good quality brass doc* the job cut; they come off with considerable HOW TO ERECT 'J’HE THROTTLE 

satisfactorily. force. Part off at | in. from the sht >ul- On the centre-line of the top of 

The two levers forming the sides of der, taking the same strict caution as the boiler, ahead of the dome bush, 
the bridle can be made from nickel before—not only to dodge chips, drill two No 30 holes at the spacing 
bronze {German silver), brass, or rust- but to save the parting-tool from shown in the plan and countersink 
less slccl; but if the latter bo Sure that premature decapitation. them. Insert the throttle stand 

it is rustless ! Two 21 in. lengths of The jaw opening can be milled out through the dome bush* push it 
T"\ x 3/32 in, section will be by the same process as described for forward and then bring the horizontal 

required, drilled as shown, and Ihe ordinary narrow jaws, using the widest part up against the boiler lop under 

ends rounded ulh Mark off and drill cutter available and taking sufficient the holes. Wedge it there temporarily, 

one, then use it as a jig to drill the t[ bites 1: to cut the proper width, then put the No 30 drill down the 

other, as both must be exactly alike. Judicious use of a file will also do the holes and make countersinks on the 
(Note that the countersinks are on trick. The besi way of making sure bracket. Remove the stand, drill 
opposite sides.) thal ihe holes at each side line up is to the countersinks No 40 tap i in 

The pin al the top and the stub pins drill righL across the blank before or 5/36* replace the stand and secure 
a L the bottom should be made from cutting ihe jaw opening. To assemble* with countersunk brass screws. Smear 
t m. drawn bronze rod. For ihe pin push the pips on the stubs into the the poTtfacc with cylinder oil, pul 

chuck in the three-jaw and turn the end holes, rivet into the countersinks and ihe valve on it and place die bridle 
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over the stand with the long pin 
resting in the slot in the valve. Line 
up lhe holes in the bridle levers with 
the hole in the stand and put the bolt 
in. This is made from a piece of 
S in, bronze or rustless steel rod, 
a full ft in. long, turned down to 
3/32in. at each end for -tin. length, 
screwed 3/32 in. or 3/43, and furnished 
with brass nuts. When the nuts are 
tight against the shoulders the bridle 
should be quite free to move, without 
sideplay. 

'The gland filling tin the back head 
is the same as described for the 
smaller hoiler—hut the throttle-Tod 
is longer* being 6ft in. [ overall. 
Make up the fork for the throttle 
lever and screw it oil to one end, 
put a few threads on tire other end 
to suit the clevis, insert in the gland, 
and scrcw r into the boss on the clevis, 
which can be held in position by a 
piece of hooked wire puL down the 
dome bush. 

When the throttle rod is operated 
the valve should slide easily on the 
portface. No Stops are needed, 
as the clevis cume& up against ihe 
stand and prevents the bridle pushing 
the valve off the end of the portface, 
and the dome itself acts as a stop at 
the other end. As the throttle lever 
on the hack head is made and fitted 
exactly as stown for the wagon- 
top boiler I need not go over that 
part of the ritual again. The required 
movement from shut to full open 
is a bare -A- in. No spring is required 
to keep true valve on the face, as the 
steam pressure attends' to that part 
of Lhe business, 

THE SUPERHEATER 

If a “ wetheader of the kind 
specified for the smaller boiler were 
used, attached to the steam flange* 
it would blanket the union for the 
blower pipe and prevent, th^ nut. 
being coupled up, I have therefore 
shown an alternative arrangement, 
which has proved satisfactory on 
other locomotives. In this the upper 
elements of the superheater are 
directly connected to the steam 
flange, and the pipe from the snifling 
valve coupled to a union formed 
integral with the flange. 

The dry pipe is a piece of ft ire 
copper tube not thinner than 20-gauge 
and 6ft in, long. One end has ft in, 
length of & in, x 32 thread cut on it 
and die other ft in, same pitch. Insert 
into the boiler and screw home* as 
already described* and fit a sunil ar 
steam flange, as indicated in the 
section drawing. To make the outer 
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flange chuck a piece of £ in, brass rod, 
face off, centre and drill to | In, depth 
wiLh J in, drill. Pan off at ft hi, 
from the end. Reverse in the chuck 
and rum Jin. length to ± in. dia.^ 
screwing Jin, x 40. Cemre deeply 
with size E centre drill and drill 
No 40 until the drill breaks* through 
into the l ire hole. Then drill three 
ft in. holes in the thickness, breaking 
into the hole in the middle at the 
angle shown in the front view; open 
out the ends of these to take a 7/32 in. 
pipe a tight fit. 

The upper elements are of 7/32 in. 
x 22-gauge copper tube* the two 
outer being approximately 9# in, long, 
and the middle one yjin. All three 
lower elements are Sg- In. long. The 
block bends and the “ hot ” header 
arc made exactly the same as for lhe 
wagon-top boiler—so is the swan- 
necked connecting pipe lo the cylin¬ 
ders with the union nul and cone, 
I have heard from several correspond 
dents in the U.5,A. and Canada that 
7/32 in. copper tube is cither very 
scarce or non-existent in some parts 
of ihoso countries. In that case use 
Jin. which should be obtainable 
anywhere. 

hit the block bends on to lhe ele¬ 
ments and braze them as before; then 
bend the other ends as shown and 
insert into the holes in the steam 
flange and header. Attach the swan- 
necked pipe and silver-solder the 
whole batch of joints at one heating. 
After pickling* don't forget to give 
lhe whole issue a good wash in 
running water, letting the waicr run 
through the pipes to remove all 
traces of dirt, scale and burnt (lux. 

The completed superheater is then 
erected by lhe same method as 
described for the smaller boiler, using 
three 6 B.A. or 4/36 screws to connect 
the flanges, but it should not be 
permanently connected up until all 
the fittings are on. 

Castings not recconamended 

From time lo time I receive re¬ 
quests for information a s to whether 
certain parts of a boiler can be cast. 
Recently an American reader suggested 
that the whole rear part of the wagon- 
Lop boiler could be made as a casting, 
the unit comprising the tapered pari 
of the barrel, throatplate, wrapper 
sheet* backhead and dome seating. 
Even if a cast back end was advisable 
this suggestion is impracticable be¬ 
cause the firehox could not be inserted. 

If the backhead is left out and the 
rear end of the casing left open for 
insertion of the firebox it could be 
done* but the only gain over a boiler 
made from sheet metal would be the 
elimination of the throatplate joints. 
Offsetting that would be lhe extra 
thickness and weight of the casting 
compared with sheet metal, and the 

m 


same staying would he needed to 
snppoTL lhe inner firebox. 

One firm in the United States 
marketed a complete cast rear-end 
boiler unit comprising wrapper, throat- 
plate, backhead and firebox. AH 
that were needed lo complete the 
boiler were the barrel, lubes and 
smo Icebox l utopiate. The moulding 
was not so very difficult* as the boiler 
was; of the widc-firebox type. Infor¬ 
mation has reached me that boilers 
made with these cast units are not In 
the same street as those made from 
sheet metal in the usual way, being 
slow in raising and maintaining steam* 
But as I have never seen one 1 cannot 
offer first-hand in formation. While 
1 was over there about 26 ^ears ago 
I saw a 3J in. gauge 4-6-2 with a cast 
copper firebox ribbed to form staying, 
but she was a poor steamer. 

Not so long ago our Scottish friend 
“ McWjlwau ” tried the cast unit 
business. The boiler of his 33 in. 
gauge Schools class 4-4-0 developed 
trouble and* being a dab hand at 
pattern-making* he thought he would 
try the cast rear-end experiment as it 
would probably be quicker than 
making a fresh hoiler from sheet 
metal. 

He states that he had three shots 
at it, and on the third attempt pro¬ 
duced a perfect bronze casting com¬ 
prising throatplate, wrapper, back- 
head, firebox and foundation ring 
complete with staying. It only re¬ 
quired tubes, barrel and smokebox 
tubeplate, and was finished in a 
few hours, 

It does not leak* he avers* and has 
stood the test pressure all right, but 
takes a long time to get up steam. Jl 
was certainly some achievement— 
seeing that the boiler has a long narrow 
firebox—and is a tribulc to his core 
making. 

■ % To be continued. 


FOR STEAM LOVERS 

You will enjoy reading The Live 
Steam Book by L.B.S.C, II is an 
invaluable work of reference for all 
who are interested in building small 
steam locomotives—and in making 
them work. Price 12s, fid, net. Add 
Is, postage if ordered direct from 
Percival Marshall and Go, Ltd* 19/20, 
Noel Street* London* W.l. [U,$,A, 
and Canada $3,00), 

belt drives 

Belt Drives tit the Smai'I Workshop 
by Duplex is a small useful book 
dealing with light transmission belts 
in all forms suitable for small power, 
it costs 3s. 6d. plus 3d. postage if 
ordered from the publishers* Percival 
Marshall and Co. Ltd* 19/20, Nod 
Street, London* W.L (U.S.A. and 
Canada $1.00). 
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I. Whittle wlrt and steam turret. 
% Steam giuge. 

3. Jnfecior itiim valve* 

■4f Wawrgauge. 

5. T9ta«I« fever, 
f Blower valvt. 

7* Reversing lever. 
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E. Fircha-le (fwJ 1 - 
9 . Water-level tc^t valva, 

[0. Check v*|y* for hand-pump fetd. 

I I. Wuor-gauge blowdown in per pipe). 

12. Steam pipe ic injector. 

13. Wit*r pipe from hand-pomp tender union. 

14. Bailer blowdown valve. 
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T he wooden cabs in vogue on 
American locomotives when 
Virgi?ifa was a yoiing girl 
resembled in one respect the 
legendary cupboard of Old Mother 
Hubbard inasmuch as they were 
rather bare. 

There was the big Johnson bar on 
the right-hand side, the throttle lever 
across the back head and a big fireholc 
door of the ■universal oven type usually 
operated by a chain. The only other 
backhead adornments were a little 
water-gauge on the left and three 
small try-cocks of the screwdown type 
in a bunch on the right, with a cast- 
iron cup underneath to catch the 
drips, which were led away under¬ 
neath the cab deck by a small pipe. 
A small steam gauge was usually 
situated on top of the wrapper close 
to the backhead and a chain across 
the inside of the cab roof was con¬ 
nected to the whistle valve. 

Very few locomotives had injectors, 
or even blowers, and the water-valve 
controlling the pump feed was usually 
on the lender. The handles con¬ 
trolling cylinder drain cocks and ash- 
pan dampers—and a lever for operat¬ 
ing the rocking grate, when one was 
provided—usually protruded through 
the cab deck. 

As you will see from the drawing, 
the cab of our little engine is better 
furnished* but I have tried to retain 
the old-fashioned look. ** Massa 
Johnson 11 & present, and the long 
inclined throttle leyer, the oven 
door,” the water gauge and one try- 
cock keep him company, as they did 
in full size; but there are newcomers 
in the shape of an injector steam valve^ 
blower valve, and a combined whistle 
valve and steam turret (also known as 
.a fountain or manifold) to which the 
steam connections and the pressure* 
gauge syphon are attached. There is 
also a check valve to take the feed 
from the emergency hand pump which 
will be fitted in the Lender. A boiler 
blowdown valve will also be required, 
and this goes below the cab deck, 
being located just above the mud-ring 
at the side of the firebox* 

The cab itself would have seemed 
strange to British enginemen of the 
period. Apart from the two rectangu¬ 
lar windows above the boiler there 
were two front doors leading out on 
to the running board, with windows 
in the upper panels, The "hogger,” 
otherwise Lhc driver, or engineer as 
he is called in America, and die 
" tallowpot ” or “ ashcat,” alias the 
fireman, worked at different levels in 
a literal sense. The driver had a 
seatbox perched up at running-board 
level close to the right-hand aide of 
the cab T from which he could operate 
the throttle and reverse lever and* 
later, the Westinghouse brake valve. 
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He could also take a look at the trade 
ahead when necessary by leaning out 
of the side window^ 

The fireman did his shovelling 
lower down on the cab deck—which 
we call the footplate—and on these 
old engines he was rather cramped for 
space. ■ v 

SAFETY VALVES 
Before starting on the backhead 
fittings it would be advisable to make 
the safety valves. That for the 
wagon-top boiler is a small copy of 
the type used on the full-size engines, 
in which the valve was hetd down by 
a spring-loaded spindle, the spring 
being retained by a pressure plate 
supported on two pillars which were 
screwed into the seating. There are 
two on the largeT straight-top boiler, 
modem pop valves of the Coale type. 
The seating of the former is made 
from % in. hexagon rod. Chuck in . 
the three jaw, face, centre, drill with 
No 14 drill for $ in; depths turn down 
& in. length to ^ in. dia. and screw' 
| in. X 26 or 32. Fart off at a full 
i in. from the shoulder. Reverse and 
rcchuck in a lapped bush held in the 
three jaw, Put a ^ in, parallel reamer 
through the hole, very slightly counter¬ 
sink it* and Lake a skim Over the fayc 
to true it up. At i in,-each side of the 
scaling drill a No 48 hole and tap it 
3/32 in, or 3/4S. These holes must be 
square with the face of the seating. 
The pillars which screw into them 
are made from 1-& in. lengths of 
3/32 in. sled rod, screwed as shown. 
The pressure plate js made from a 
i in. length of J in. x 3/32 in. steel 
with three. No 41 holes drilled in il 
at | in. centres; round off the ends. 

Making the valve 

For the valve chuck a piece of 
In, rouud bronzy face the end, 
and turn down ^ in. length to an easy 
fit in Llie hole in (he searing. Bevel 
the ne?ct ^ in, with a pointed tool, 
letting the tool go in far enough to 
undercut the bevel a little, as indicated. 
Part off at'ifc in. from the end, reverse 
in the chuck, arid make a countersink 
in the head as shown. An ordinary 
centre drill will not form a depression 
this shape, so turn a cone point on 
the end of a piece of in, silver-steel 
rod, file half away, harden and temper, 
and give the flat face a rub on an 
oilstone. This will come in handy 
also for centring the injector cones. 
File three flats on the stem to let 
steam get by. 

Chuck the ^ in. rod again and turn 
down 1 in. length to 3/32in. din, 
parting off at ^ in, from the shoulder. 
Reverse in the chuck and turn down 
£ in r of the end to a. cone point* the 
exact angle of which doesn't matter as 
long .as ft is a little sharper than the 
angle of the countersink.- The point 
must press in the countersink at a 


lower level than the valve seat'. The 
valve must be ground into the seat— 
and this is easily done by cutting a 
screwdriver slot across the head of the 
valve with a fine hacksaw, taking 
care to avoid cutting Into the bevel, 

A very small amount of pumice 
powder and water is about the best 
grinding medium for tiny non-ferrous 
valves or a scrape off the edge of your 
oilstone will also do the trick. Proceed 
just the same as grinding in the valves 
of an i,c. engine- but it won’t take a 
fraction of the time ! A very few 
turns back apd forth with light 
pressure will render the valve steam- 
tight. 

Note that the tapped hole in the 
dome is not in the middle, but offfcct 
a full ^ in. so as to leave room for 
the stem of the dummy whistle* which 
projects from the bell mouth of the 
outsize dome on the lull-size engines. 
Incidentally, the real whistle will be 
located under the running board on 
the right-hand side. Ifrany builder has 
a yen for a chime whistle he can make 
another whistle two tones lower and 
fix it on the other side, with a separate 
pipe to the union on the turret. My 
2 p 6-6-4 Mallet Annabel has this 
arrangement, and the effect is real 
Casey Jones I 

Mark off and drill and tap the hole 
in the inner dome top, to suit the 
thread on the valve seating, and screw 
in tightly with a smear of plumbers’ 
jointing on the threads. Assemble the 
valve as shown, with a spring wound 
up from 22-gauge tinned steel wire 
on the valve spindle* securing the 
pressure plate with a couple of 
commercial nuts. The valve can be 
adjusted to lift at 80 lb. when the 
boiler is first put in steam, To save 
making a separate drawing I have 
shown the outer dome in section* and 
the casting should be bored so that it 
is a tight push fit on the bush flanges. 
It will then require no fixing and is 


instantly removable to get at the safety 
v^IvCj or for any other purpose: 

POP SAFETY VALVE FOR 
LARGER BOTLER 

Although 1 don’t recommend pop 
safety valves on small boilers as a 
general rule on account of their 
tendency to lift water (the one T fitted 
to Ayrsha for experiment was a 
champion at providing free shower- 
baths) they are characteristic of 
American locomotives, so I am specify¬ 
ing them for the straight-top boiler. 

Provided that the water isn't 
allowed out of sight in the (op of (he 
gauge they should behave themselves 
on a barrel of +£ in. dia. The first item 
needed will be a special pin drill to 
form the pop searing, but this is 
easily made from a piece of | in. 
silver steel or drill rod. Chuck in the 
three jaw, face the end and turn i in. 
length to a bare 5/32 in, ilia.'and the 
next 5/32in. length to ■A- in. dia., then 
grind or flic the end for about.fin* 
length until it is 3/32 in. thick. 

’With a small fine file back off the 
steps as shown and slightly undercut 
them; the sides of the ^ in. and j-in. 
sections should also be slightly 
backed off for clearance. Harden 
by heating to bright red and immersing 
into water, then rub the flattened 
parts on an oilstone until bright. 
Put the pin drill on a piece of sheet 
iron and hold over a gas or spirit 
flame until the- bright part turns 
medium ycllow r T then tip off into cold 
water and it will be ready for use. 

Chuck a piece of -f In. hexagon rod 
n the three jaw* face the end, and 
turn down £in. length to £in + dia. 
Centre and drill to about 1£ in. depth 
with a No 24 drill. Open out .to -fe in, 
depth with l in. clearing drill (letter 
W), then make a mark such ns a 
file nick or deep scratch on the shank 
of the pin drill at exactly in. from 
the bottom step, and feed it in until 
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'■ the mark is level with the end of 
the turned rod. This will form the 
valve seating and the pop recess m 
one fell swoop, Screw the outside for 
about ±in. down, with the finest 
thread for which you have a die and 
tap (screwcur it if yon like) and part 
off at 1 in. from the end. Reverse 
in the chuck and turn down ^ in, of 
the end to ^ in, dia.* screwing | in. 
x 26. Put a 5/32 in. parallel reamer 
through the hole. 

Chuck a piece of in. round rod 
and turn a fijll l in. length to 3/32 in. 
dia hJ parting off at 3 in, from the 
shoulder. Reverse in the chuck and 
countersink the end with a ^ in. 
drili— jukL enough to take a A in, 
ball nearly to half its diameter. Take 
a very slight skim off the outside of 
the cup, say about 1/64 in. 

For the cap chuck a piece of £ in. 
rtxl and turn £in, length to -JJ in, dia. 
Face the end, centre, and drill No 40 
to ^ in. depth. Open out to f in, 
depth, drilling and tapping to suit the 
thread on the column. Part off at 
’■A-in* from the end, reverse in the 
chuck, round off the end and drill 
four No 41 'holes in it as shown in 
the plan. Scat the ball wdth the usual 
hammer blow 7 via a piece of brass Tod, 
and assemble the valve as indicated 
wkh a 22-gauge spring. 

I test pop valves nn a small air 
reservoir w 7 hich is connected to a 
full-size steam gauge, pumping air 
in wdth an ordinary tyre pump. The 
reservoir is only a short length of 
2 in. brass Lufip with silver soidcred 
ends aud a few; bushes of different 
sizes, those not in use being plugged. 
Screw down the cap until the valve 
pops off at SO lb. It should shut down . 
at 75 lb, Jf-it doesn't and hangs up, 
take another slight skim off the outside 
of the cup. repeating until it docs. 



The clearance between cup and recess 
regulates the difference in pressure 
between lifting and shutting. I have 
got them as dose as 2 lb. 

WHISTLE VALVE AND TURRET 

Chuck a piece of £ in. round rod, 
face the end and part off a 1 in. 
length. Re-chuck, centre and drill 
right through with a No 43 drill. 
Open out and bottom to £in, depth 
with a 7/32 in. drill and D-bit, tapping 
the end ^ in. X 40 and siighLly counter¬ 
sinking. Reverse in the chuck and 
open out Lo -jfr in. depth wdth 7/32 in. 
drill, tapping i in. X 40 and counter¬ 
sinking. Put a 3/32 in. parallel reamer 
through the remnant of 43 hole. At 
1 in. from the D-bitted end drill a 
5/32 in. hole right across, and another 
at right angles to it*, fitting -fin. x 40 
union nipples into rhem. Then at 
i in, from the other end drill another 
5/32 in. hole -in line with the right- 
hand lower nipple as shown, and 
fit a 7/32 in H X,4Q nipple in it. 

If a chime whistle is to be used fit 
another similar nipple ou the opposite 
side. Silver solder the lot at one heat* 
then quench in acid pickle, wash off 
and clean up. 

Chuck a piece of jj in. hexagon rod, 
face, centre and drill No 40 £ar a 
full 3 in. depth. Turn down in H 
length to 7/32 in. dia, and screw 7 
7/32 in. x 40, Pari oil at & in. from 
the end. Reverse in the chuck and 
turn down 5/32 in. length to 1 in, dia. 
and screw 7 J in. x 40, Open out hole 
to ^ in. depth wdth a No 30 drill. 
Seat a £ in. rustless ball in the body, 
wind up a light spring from hard 
brass or bronze wire around a 3/32 in. 
mandrel fa bit of drill rod will do), 
put it in the cap and screw home with 
some plumbers 1 jointing on the threads. 

Chuck a piece of I'm/ x % in. 


brass rod truly in the four jaw. face 
otf, centre and drill No 48 for | in. 
depth. Turn down 5/32 in, length to 
i in, dia, and screw 7 £ in, x 40. Part 
otf at j in, from the shoulder. Cut a 
slot, by milling or filing a full ^ in, 
wide and in. deep down the centre 
of the longer dimension. File up a 
bell crank to the shape illustrated 
(from a piece of Id-gauge brass) and 
pin it in the Slot with a piece of thin 
brass wire. I use hits of domestic 
blanket pins for jobs like this; they are a 
nice squeeze fit in a No 57 drilled hole. 

Put a piece of 15-gauge hard hrass 
or rustless steel wire in, long in the 
hole and screw the assemhly into the 
end of the valve body, so rhat the 
wire rouchcs the balk Thu horizontal 
arm of the bell crank should push the 
ball oil the seating when the vertical 
arm is pulled forward. 

On the centre line nf the top of the 
wrapper shed'—and as close to the 
backhead as possible—drill a -jfe in. 
hole through the wrapper sheet and 
back head flange and Lap k 7/3 2 in, x 
40, Screw the fitting into this, with 
a smear of plumbers' jointing on the 
threads. When light it should be in 
the position shown in the illustration 
of the complete cab arrangement. 

When the cab is fitted a piece of 
fine chain, such as used in jewellery 
work, is attached to the eye in the 
bell crank and the other end to a 
hook at the back of the cab roof, so 
that pulling on the chain will open 
the ball valve and sound the whistle. 
The lower right-hand union is con¬ 
nected to the union on the blower 
valve, which is already attached to the 
hollow stay, by a l in, pipe wdth cones 
and union nuts at each end. This 
pipe must be bent to clear the throttle 
lever when in the “shut ^ position. 

9 To he continued. 
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-fa iiL from the tapped end drill 
another diametrically opposite. Tn 
each of these fil a J in. x 40 union 
nipple and silver solder them. 

Chuck a piece of £ in. hexagon rod> 
face, centre, and .drill to fin. depth 
with No 30 drill. Turn down 7/32 in 
lengLh to J in. dia. and screw £ in, x 
40. Part off at -fa in, from the shoulder, 
reverse and rechuck in a tapped bush. 
Turn A in length to. f in. din. and 
screw.Jin, x 40. . Reverse "again hi 
tapped bush, open out the hole with 
No 21 drill to ^ in, depth and run, 
a 5/32 in* x 32 tap through the test 
of it. Screw this fitting into the 
valve body, tapped end first* 

For the valve pin, chuck a piece of 
5/32 in. rustless steel or drawn bronze. 
Turn the end to a blunt cone point.— 
the exact angle isn’t of any importance 
—reduce the next A ”i, to $ in, dia. 
then screw the next f in, with 5/32 in* 
X '32 die imtailsto^k holder. Part off 
.at' 1J in. from the end,. 

Chuck a piece of' - -i in, rod and 
turn the handwheel, recessing the face 
between rim and boss as desired,, 
Centre and drill fin. for about A in, 
depth, run the patting-tbpl in about 
fin. depth and, failing a proper 
knurling-tool, press a second-cut file 
hard against the edge of the wheel, 
letting it run along as the wheel ^ 
revolves, repeating until there is a 
deep knurl, I do all my wheels that 
way, 

A piece of Jin. square silver steel 
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with the end- hardened is driven 
through die hole to square it and the 
end of the pin filed square to hi, the 
end of the square being slightly 
riveted over. 1 usually drill four small 
holes in Lhe wheel between the rim 
and boss, for appearance’s $ake t as 
shown in Lhe drawings. 

The gland nut is made from g in. 
hexagon rod and is the same as a 
union nut; the whole valve is as¬ 
sembled as shown. It is located on .the 
boiler backhead at If in, from the 
top and If in. to the left of the centre¬ 
line (see view r of the cab) which keeps 
it clear of the water-gauge. At this 
position drill a 5/32 in, hole in the 
backhead and tap it ^ in, x 40, 
screwing in the fitting with die usual 
taste of the plumber’s best friend on 
the threads. 

When right home, the union nearest 
the 'backhead s-hould stand vertically^ 
if it doe&Rt come right and a little 
gentle persuasion will not help don’t 
strain the threads but put a washer 
between the fitting and the backhead; 
the thinnest that will do the trick. 
Then connect up the upper union to 
the bottom left-hand union on the 
turret by a 5/32 in. pipe with nuts 
and cones at each end. 

A suitable £ in. steam-gauge residing 
to 12U lb + can be purchased from our 
advertisers. They can be home-made 
but it is a fiddling joh and requires 
the services of a full-size gauge For 
calibrating, so it is really cheaper in 
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the end to buy a ready-made one. It 
is connected to the remaining bottom 
union on the turret by an inverted 
swan-neck of fin. pipe, as shown in 
the illustration of the inside of the cab, 

: + To be amt mut'd. 



FOR STEAM LOVERS 
You will enjoy reading The Live 
Steam Book by L.B,S,C» It . is an 
invaluable work of reference for all 
who are interested in .building small 
steam locomotives—and in making 
them work. Price 12s. 6il.net, Add 
Is* postage if ordered direct from 
Fcrcdval Marshall and Co. Ltd, 19-2fl, 
Noel Street, London, W.l (IL5.A. 
and Canada $ 3,00), 

MAKE YOUR OWN CLOCK 
You can equip every room m your 
'house with accurate and inexpensive 
timepieces if you Follow (he instruc¬ 
tions in Electric Clocks, end How to 
I Make Them by R Kope-Jones* Tt 
gives details for building the Synchro- 
nomc master clock, and italso contains 
a number of full working instructions 
in line: .with current practice. Price 
10s. 6d, s postage &d., from Fercival 
Marshall, 19, Noel Street, London, 
W.l. (ILS:A. and Canada $2,50). 
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This week L.B.S.C* completes the description of the boiler 
fittings for the old-style 3^ in* gauge American locomotive 

CentJuustf pcm J jdflutirf IV57, (Wflei 25 Lw 2? 


M any or the old American 
engines had a sloping 
water-gauge at the oppo¬ 
site side of the backhead to the 
three try-cocks* and canted to a 
matching angle; but the reason — 
if any !— for this has disappeared 
along with the old Red Endian 
legends. 

1 prefer the straighr-np kind and I 
have specified one for Virginia. It fits 
in nicely on the hack head between the 
throttle and injector steam-valve; and 
the large steam and waterways render 
it perfectly reliable. It is also easy to 
make and fit. 

For the upper fitting, chuck a 
piece of ^ in. rod iin three-jaw, face, 
centre, and drill to £ in. depth with 
No 12 diil]. Screw 5/32 in. of the 
outside with in T x 32 die in tailstock 
holder and part off at a full l in. 
from the end. Reveres in the chuck,, 
tap 7/32 in. :< 40 for 5/32 in. depth, 
slightly countersink the end, and 
skim Lruc. Drill a in, hole in the 
side, halfway down. 

Chuck a hit of $ in. rod, face, 
centre* drill for a full £ in. depth 
with No 30 drill, turn down -$-■ in. 
of the outside to i in. dia. and screw 
» in. x 40, Farr off at J- in. from the 
end, reverse and hold in a tapped 
bush, turn the outside to contour 
shown* and turn ,V in. of the end to a 
light fit in the hole in the body part. 
Squeeze ir in and silver solder it. The 
plug is turned up from a bit of in, 
rod and needs no detailing. The top 
is tiled square. 

Bottom fitting 

The bottom fitting is turned from 
| in. rod. Chuck in the- three-jaw, 
face, centre* and drill to 1 in. depth 
with No 30 drill. Turn down -fr in. 
length to i in. dia. and screw J in. x 
40* parting off aL 1 in, from the 
shoulder. Reverse and rechuck in a 
tapped bush. Turn down the outside 
to a full in. dia. to within 3/32 in. 
of the shoulder. Centro and drill 
No 43 until the drill breaks into the 
No 30 hole. Open out and bottom 
to ^ in. depth with 7/32 in. drill and 
D-blt, tap the end | in. x 40, and 
slightly countersink. 
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At l in. from die end drill a 5/32 in, 
hole into the recess just formed and 
in it fit a 7/32 in, x 40 union nipple* 
At $ in. from the shoulder at the 
other end* anti diametrically opposite* 
drill * .* in. hole and in that one fit 
a ^jr in. x 32 nipple made like a 
union nipple but counter-bored with 
No 12 drill to i in, depth. Silver 
solder both. 

Chuck a piece of -&■ in. hexagon 
rod, face off, turn down 5/32 in. 
length lo x in. dia. and screw i in. 
X 40. Part off at ± in. from the 
shoulder, rcchuck in the Lapped hush, 
Lum outside to shape shown, centre, 
drill through with No 30 drill., open 
to i in. depth with No 21 drill* arid 
tap the remains of the hole 5/32 in. X 
32. 

For the pin, chuck a piece of in H 
rustless steel or bronze rod, turn down 
i in. length to 5/32 in. dia. and screw 
£ In. of it with 5/32 in. x 32 die. 
Turn off the thread for i in. from the 
end and turn a blunt cone point 
(a hi ml. 90 deg. angle) on the end. 

Part off at a full -fc in. from the 
end of the 5/32 in, section, slightly 


chamfer the end* drill a No 43 cross- 
hole Lhrough it- and squeeze in a 
piece of 3/32 in. steel to form the 
handle. Round off tl^e ends as 
shown, 'The two gland nuts are made 
from $ in. hexagon rod and are the 
s;mie as union nuts* but only 7/32 in. 
long so as to leave as much of the 
glass showing as possible. 

To lit the gauge to the hack head 
scribe a vertical line on the backhead 
aL £ in. to the left of the centre line* 
On this, at ^ in. from the edge of 
the back head, make a deep centre- 
pop; and another at 1£ in. below it. 
Drill these 7/32 in, and lap £ in. X 40, 
Screw in the top and bottom fittings 
of the gauge with a smear of plumbers’ 
jointing on the threads. 

■ To get them exactly in line, put 
Lhe shank end of the No 12 drill 
through the top one and adjust them 
until ii will drop into the counterbore 
of the bottom one. If they don’t 
come right, within a quarter-turn 
when tightened up, a little gentle 
coaxing may do the trick* as soft 
copper will M stretch," but be careful 
to avoid overdoing it and stripping 


Derails of the water-gauge, water-fowl 
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the threads, My own pet trick is to 
use one or more thin copper washers 
punched out. of a bit of foil between 
flange and baekhead. 

Cut a piece of ft in. glass Lube - 
U in. long; nick with a three-cornered 
file and break it with your fingers. 
To make rubber packing washers 
slide a short length of ± in. rubber 
tube with aft in. bore on to a piece 
of ft- in, rod, hold in chuck, run the 
lathe fast and apply a wet discarded 
safety-rawr blade at 3/32 in. intervals. 
When the rubber tube is pushed off 
the rod it will Fall into rings. 

Put the wet Led glass lube down the 
top fitting* slide a wet ring or lo it, 
then put the two gland nuts on, back 
Lo back, then another ring. I £t the 
glass drop into the counterbore in 
the bottom fitting, push down the 
gland nut—it will take the packing- 
ring with it and screw it finger-tight. 
Push the other one up againsL ibe lop 
fitting and screw Lhai finger-right also; 
then give each another half-turn with 
a spanner. 

The glass should be free to expand 
so (he nuts should he just tight 
enough t.o prevent leakage, and no 
more . Screw in the top cap and the 
job is done. 

WATER-LEVEL TEST VALVE 

Chuck a. piece of £ in. round rod, 
face* centre, and drill to ^ in. depth 
with 3/32 in. or No 43 drill. Open 
out. and bottom to ft in. depth with 
7/32 in. drill and D-bit and tap Lhe 
end I in. x 40. Part off at a full 
-ft in. from the end. reverse in the 
chuck, turn down ft in. of the oilier 
end to i in. dia. and screw l in. x 
40, 

At l .in, from lhe shoulder drill a 
No 32 hole and silver solder a short 
piece of in. thin-wallcd lube into it. 
The cap and pin are made exactly 
the same ha those at. the bottom of 
the water-gauge but a little hand-wheel 
may be fitted, like that on the injector 
steam valve. At } in. Lo the right of 
the baekhead centre line and 1 £ in. 
from the top drill a 7/32 in, hole, tap 
£ in. X 40 and screw' in the valve with 
the pipe hanging down. 

The boiler blowdown valve is 
merely a glorified edition of the 
above, made by the same process, t.o 
the dimensions shown om the drawing. 
The £ in. blowdown pipe may be 
screwed in if desired. The end of the 
plug is squared so that the valve can 
be operated with a box-spanner from 
the back of the engine, out of Lhe 
way of boiling water which comes 
out wilh considerable force when the 
boiler is blown down with about 20 lb. 
pressure left, in it. This usually 
removes scale and sludge after long 
periods of running and saves much 
washing-out when hard water is used. 

Practically all the old tea-kettles 
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had the swing firehole door. Castings 
will probably be available for Virginia 
and, if so, will only need drilling and 
fitting with hinge-lug and handle. 
Otherwise, cut the door and baffle 
from lb-gauge sheet steel and turn 
the disLauce-pieee from a bit of in. 
round steel, making lhe pips 3/32 in. 
dia. and 3/32 in. long. Drill the holes 
in door and baffle with No 41 drill 
ami assemble as shown, 

The hinge straps and handle can 
he cut from strips cl IS-gauge steel 
and riveted on with, bits of domestic 
pins, the ends being bent to a circle 
to accommodate the ft in. hinge-pin. 
The hinge lug is also cut from 1 Jbgauge 
steel, with a bent end for the pin. 
Drill three No 40 holes in the door, 
as shown in the cab view, Lo let a 
little air In over lhe fire when smoky 
coal is used, otherwise the engineer 
will need u gas mask. 

I usually make my spring catches 
from the strip hron/e used for holding 
down electric-motor brushes; this is 
just the stuff for the job, being nice 
and springy. Alternatively, thin hard 
brass strip can be used or ihe Lhin 
slocJ used for gramophone governor 
springs. Both the spring catch and 
the hinge lug are attached to the 
baekhead ^wilh home-made screws 
turned up from ft- in. bron7c and 
threaded 3/32 in. or 3/43. Commercial 
“ brassscrews usually rot aw r ay 
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and break off when used in boiler 
work due io electrolytic action set up 
hy the zinc in the alloy used. 

INJECTOR 

The injector is one of my (1 stand¬ 
ard " types,'the dimensions of which 
were obtained after much experlmeril¬ 
ing, and is similar to that specified 
lor Ivy UaJL but the w r ater inlet is ai 
the side and the overflow pipe is 
curved and long enough to reach to 
the side of the engine as the injector 
is located centrally and close to the 
drag beam. 

The first job is t.o make the cone 
reamers, which are turned from 
5/32 in. silver steel or drill rod. 
Chuck in the three-jaw and turn the 
tapers very- carefully to the length 
shown. For the very shurl one turn 
a straight taper for ft in. then very 
sj i ght.ly radius Lt wilh a half-round 
file while the job is running in the 
lathe. Eil-e away half the diameter of 
the taper* Lhen harden anti temper 
as described for pin-drills and olher 
items. 

When running the munition shop 
in ihe latter part of the Kaiser’s war 
1 did a lot of the tod making myself— 
had to, as really skilled toolmakers 
were sea me- and made lots of little 
reamers. I used to harden and temper 
at one operation by using a small paii 
with water in it, on top of which I 
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poured a layer of sperm oil. The 
reamers were made bright red and 
plunged vertically through the sperm 
oil into the water. THev neither 
distorted nor cracked and kept their 
edges very well. Rub the flats on an 
oilstone after tempering. 

The stop is simply a brass bush 
with a setscrew in it. When placed 
on the reamer shank at the right 
spot it prevents the tapered part 
going too far into the cone and en¬ 
larging the throat above the correct 
drill size, 

For the injector body* saw or part 
olT a piece of -ft- in. square brass rod 
a Tull f in, long. Chuck truly in the 
four-jaw, face, centre, drill through 
with No 23 drill and ream 5/32 in. 
Turn down 5/32 in. length lo £ in. 
dia. and screw' £ in, x 40. Reverse 
in the chuck and turn and screw the 
other end to same size, leaving 
distance between shoulders -Sr im 

In the middle of one of the facets 
drill a £ in. hole and pin-drill it to 
A in. depth with a -fe in. pin-drill. 
At in. away drill another £ in + 
hole clean through the body, and 
where the drill comes oul tap it 
5/32 in. x 40. At £ in. from the 
shoulder at the opposite end drill a 
No 23 hole on the side shown in 
plan and Hi a $ in, length of 5/32 in. 
copper tube into it. This will be the 
water inlet. 

Chuck a piece of \ in round brass 
rod in the three-jaw, face the end and 
part off £ in. length. At -fe in* from 
the centre indicated by tool marks 
make a centrepdfr and chuck in the 
four-jaw with this running Lruly. 
Drill through with No 34 drill, open 
out and bottom to £ in. depth with 
7/32 in. drill and D-bit, and tap 
£ in. x 40. Run a i in. parallel 
reamer through the remains of the 
34 hole. 

Chuck any odd bit of brass rod, 
Lum £ in. length to \ in. dia,, screwing 
£ in. X 40, and screw the \ in, piece 
on to it, then turn down tft Ln ■ length 
to a tight lit in the pin-drilled recess 
on the body. At fjr in. from the 
reamed hole, in the wider part, drill 
a £ in. hole on the slant, breaking 
into the tapped hole as shown. 

Fit the projection into the pin- 
drilled recess with the holes lining up 
as shown, then silver solder the joint 
and the side pipe at the same heating. 
Pickle, wash, and clean up, then poke 
the 5/32 in, reamer through again to 
remove any bufring. Fit a ball and 
cap. as described for top of check 
valves, and file or mill a fiat each side. 

The combining cone must be a press 
fit and the easiest way to ensure this 
is to take a scrape out of the end of 
the reamed hole through the bodv f 
water-pipe end. wilh a taper broach. 
1 keep a few taper broaches mounted 
in file handles in the tool-rack at the 


back of my bench and find them 
mijdity handy. 

Chuck a piece of -ft- in, rod and 
turn down £ in. of it until it will 
just enter the broached end tightly. 
Face, centre, and drill to -ft- in. depth 
with No 72 drill. Cut back the end 
very slightly to leave a blunt nose and 
pari off at 9/32 la from the end. 
Reverse in the chuck and ream the 
hole with Lhe £ in. tapered reamer 
until the point just shows through; if 
the stop is put on the reamer at ’ft In. 
from the pointy you wonT t ' overshoot 
the platform.” 

With 5/32 in. of the cone projecting 
from the chuck jaws, saw it in lwo, 
using a very tine saw kept pressed 
against the jaws; then pull the 
“ left-in ” piece out a little way, skim 
off the saw marks, bevel it a shade 
and slightly .radius the hole with the 
short reamer. Chuck the other half, 
skim off and hevel that likewise* and 
slightly radius the large end. 

If the slotted cone is preferred, the 
Sellers type being true American, cut 
a groove 5/64 in. wide and ft in. 
deep with a parting-tool. Take care 
that Ihe weeny cone doesn’t fly out 
of the jaws while this is being done. 
CuL two 1/32 in. slots across the 
bottom of the groove with a watch¬ 
maker's flat tile. This cone can be 
pressed straight in‘ the groove should 
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The injector concx 

come right under the hole at the 
bottom of the ball chamber. 

To fit the divided cone, press in the 
nozzle half first* using the vice-jaws, 
with pieces of soft copper sheet over 
them aw a press, to prevent damage to 
the injector body and cone. Use a 
piece of £ in. brass rod as a pusher, 
between vice-jaw and end of cone, 
and press in until the piece of cone is 
just past the middle of the hole at 
bottom of ball chamber. Then press 
in the other half likewise; and to 
prevent it going in too far put a sliver 
of brass 1/32 in. thick down the hole 
in the ball chamber and press in until 
the second half of the cone just 
touches it. Now poke the f in. taper 
reamer Into the cone and turn it 
gently with a lapwtench on the shank 


until a No 70 drill can just be pushed 
through. 

For delivery cone, chuck a piece of 
7/32 in. rod, face, centre, and drill 
No 76 to the depth of the drill 
flutes. Hold the drill in a pin chuck 
in the tails Lock chuck and keep 
withdrawing the drill every -A in. or 
so to clear chips. Turn £ in, length to 
a tight push fit in the injector body, 
then shape the end as shown and 
countersink it with the short reamer. 

Part off at 3/32 in. from the shoulder, 
reverse in chuck, centre* drill No 60 
until you meet the first hole then ream 
with the H in. taper reamer until a 
No 75 drill can just be pushed 
ihrougEi the throat. Countersink 
the end wilh the short reamer and 
skim true, TEte steam cone is made by 
same process, drilling No 66. 

After turning nozzle to size and 
shape given, put the £ in. taper 
reamer down it until the hole is 
opened out almost to a knife edge. 
Reverse in chuck, centre and drill 
No 34 to 7/32 in. depth then put a 
No 65 drill through the remainder 
of the 66 hole, When the cones are 
pushed imo place the steam cone 
should enter the combining cone 
1/32 in. and the bell-mouth of Ihe 
delivery cone should be almost flush 
with the nose of the combining cone. 

THE CHECK VALVE 

To make the check valve* chuck a 
piece of f in, rod and turn “ in. 
length to 11/32 in. dia. Face, centre* 
drill to -ft in. depth with No 34 
drilL, open out and bouom to ft in. 
depth with 7/32 in. drill and D-bn and 
tap £ in. X 40. At 5/32 in. from 
bottom* drill a ft in. hole breaking 
into the centre hole, Chuck a piece 
of & in. rod, face, centre* drill No 30 
for jj in. depth* open out and bottom 
to a full -ft: in, depth with 7/32 in„ 
drill and D-bit, and lap£ in, x 40. 

Fart off at 11/32 in. from the end, 
reverse in chuck and turn down 
3/32 in. length to a tight fit in the 
-ft in, hole in the valve btniy. Press 
it in and silver solder it.. Fickle, wash 
and cleanup* then put a £ in. parallel 
reamer down the remains of the 34 
hole. Seat a 5/32 in + rustless ball on 
it and lit a union cap. 

Chuck a piece of -ft- in. hexagon 
rod* face* centre deeply, drill No 40 
for & in. depth, lum down J in, 
length to £ in, dia, and screw 1 in, X 
40. Fart off at £ ire from the end, 
reverse in chuck, turn down and screw 
the other end likewise for 5/32 in, 
depth, and cross-nick with a thin 
Hill file. Assemble as shown. 

If the valve doesn't line up with 
Lhc injector when screwed right 
home take a slight skim off the flange 
of the delivery cone. The overflow 
pipe can be lifted when erecting. 

' % To be continued. 
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In this instalment L*B,S,C gives instructions for erecting 
both larger and smaller boilers and fitting the pipework 


A s doth a fluent and modem 
boilers are ercoted in similar 
Triiinner there will be no 
need to separate the instructions, 
so J will just point ouL the differ¬ 
ence in the attach me til of the 
smoke boxes to the boiler barrels, 
Tlic smokebox on the smaller 
boiler is ■} in, less in diameter than the 
boiler bane]. In full-size practice 
I hey were actually the same diameter, 
but the apparent extra size of the 
boiler barrel was explained by the fact 
(hat the boiler was jagged-nm the 
smokebox, the lagging making up 
(he extra diameter as can he seen 
from the outside. 

On I he more modem boilers the 
smokebox was mode to the diameter of 
boiler over the dead mg plates T which 
American engincmen caff Hie “ boiler 
jacket.” This brought the smokebox 
apparently flush wHth the barrel. Ajs 
the only lagging needed by Lhe small 
engine is_a bit of thin sheet metal 
over Lhe firebox wrapper, in hide up 
the stay lien ds, I specified the actual 
boiler barrels to be full diameter 
and this calls for a different method 
of attachment to that used on the full- 
size job. 

This is really an advantage, a$ the 
smokeboxes are easily del ad table, 
which is more than can be said for the 
full-size articles : 

. T| ?C smoke box on !hc smaller boiler 
tits inside the end of lhe barrel, the 
difference in the outside diameter of 
ther srno Icebox and inside of ban-cl 
being filled up by a brass ring. This 
should be l in. wide and ^ f n . T hi c fc, 
3f_fj piece of 16-gauge tube 3jj in. 
outside dia, is available, chuck it In 
the three- 1 aw with a wood disc oi 
something solid Inside to take the 
[aw pressure and prevent its collapsing, 
then face the end and round it off 
for about k in. Part off at * in, from 
the end. 

Tut a smear_of plumbers 7 jointing 
around the inside of the barrel and 
press in the ring, leaving the rounded - 
off end just projecting. Tills will 
represent the polished brass lagging- 
band which was a conspicuous feature 
of Virginia's ancestors, They were a 
say lot of lassies with their polished 


brass and sled, colourful painting, 
and ornamentation, in striking con¬ 
trast to the sombre- and funereal plain 
□lock which w r as adopted in laier 
years. 

However, history Is repeating iu$elf; 
some of the American diesei locomo¬ 
tives arc inclined to he gaudy : 

If the ring is a tight fit it will reuuiTe 
no further fixing, but if slack enough 
to slide, four small countersunk 
.screws put through the boiler-barrel 
and ring will hold it. Put another 
taste of - the plumbers' best friend 
around the inside of the ring and press 
m the hmokebox to about £ in. depth. 
Be sure to have the smokestack dead 
in line with lhe dome .so that it will 
stand quite vertically when the boiler 
is on the frames. 

A similar ring is fitted (o the end of 
the larger boiler barrel, but this does 
not need to he ronuded off and is only 
pressed into the barrel for half its 
length. Fix by screws as above if 
slack, then smear some of the jointing 
paste on the outside and press lhe 
smokebox over it, taking the same 
strict caution to have the stack vertical. 


The ends of the barrel and smokebox 
should butt up flush, the joint being 
covered hy an ordinary flat and 
narrow 5 boiler-band of the usual 
fype when the job is finished off. If 
brass tube is not available 1.0 make 
the joint rings, they can be rolled 
up from .strip brass of 16-gauge and 
the joint butted and silver-soldered. 

Tip to beginners—fit the strip ring 
to the barrel before silver-soldering Lt> 
ensure an exact tight fit. then pull it 
out and get busy with the blowpipe, 
putting the butt piece on Lhu inside 
(it need not be more than ^ in, Iona) 
and fixing it with a couple of ^ in. 
rivets. File the outside smooth after 
silver-soldering. 

nOTY TO ERECT BON J R 
If the h moke-box saddle has nol yet 
been fined to the chassis, do this now. 
lining it up with the cylinders and 
attaching it to the top of the frame by 
screws as shown in |he drawings. 

Before fixing 3 l permanently, drill 
tour No 41 holes through the top 
of the flange at each side about \ in, 
from the edge for screw’s to hold the 
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smokcbox Lo the saddle, Take off 
Lhe blast nozzle and Lhe steum-pipe 
union and pul. the complete boiler 
and smokebox in place with the steam 
and exhaust pipes going through their 
respective holes in the bottom ol' i.hc 
smokebox- 

The firebox should just clear the 
trailing axleboxes nicely and leave- 
plenty til'roiim- for Lhe pump eccentric- 
scrap to dear the throatplatc on lhe 
back dead centre. There should be 
just room enough for Lhe hoiler to 
sit level without fouling the springs 
at each side of the Ira me. 

Pack up the barrel at the throatplate 
end with a piece of wood placed 
across the frame top and adjust until 
the bottom of the boiler barrel is 
exactly level and parallel to the top 
edges of the frames. 

On full -size engines the rear ends of 
the boilers were supported by two 
cantilever-like beams attached to the 
bach he ad and frames, and lifting was 
prevented by two brackets at each side 
of the firebox wrapper ahead of and 
behind the support of the equalising 
lever. They embraced the top bar of 
the frame and were attached to the 
wrapper hy studs and nuts. 

We don’t need anything so elaborate 
as that for the little engine. All that 
will be required are two plain brackets, 
one on cither side, at the rear of the 
equaliser support. They enn be made 
from commercial brass angle or bent 
up in Lhe bench vice from 13-gauge 
sheet brass to I he si/e given in ihe 
dm wing, and drilled as shown. 

Wiili the boiler in position as 
meniioned above, put a bracket _ on 
top of the frame, close to the equaliser 
support. With the drilled side against 
the boiler. Run the drill through Lhe 
holes in the bracket and make counter¬ 


sinks oil the wrapper sheet, remove 
bracket, drill Lhe holes No 48, tap 
3/32 in. or 3/48 and fit screws. 

These should be home made ITom 
drawn bronze rod, as I mentioned in 
a previous noLc r When both brackets 
are screwed on lift off the boiler And 
sweat over brackets and screws with 
solder, same as stay heads, which is 
the best insurance; against leakage 
that you could wish for. 

To prevent the boiler lifting, and 
at tlie same time allowing-it freedom 
for expansion—very important that 1 
—lit J couple of clips made from 
angle or bent from sheet metal. 
These simulate the frame clips on the 
I'li 11-size engines, The horizontal 
pan of the angle rests on the boiler 
bracket but doesn’t grip it lightly 
enough to prevent lhe boiler moving 
under expansion. 

The vertical pan of the clip is 
attached to the frame by i\ couple 
of 3/32 in. or 3/48 in. screws as shown. 
The smokebox is attached to the 
saddle by similar-size screws with 
round heads put through the clearing 
holes already drilled in the saddle 
flange into tapped holes in the barrel 
of the smokebox. Don’t bother uhoul 

connecting u p the pipes inside ihe 
smokebox for the time being in case 
there should be any need to lilt the 
boiler while doing the i: plumbing.'” 

FITTING THE WATER PIPES 

Although our wider pipes must 
of necessity he much larger than 
4 * scale ” size, which would be useless, 
there is no need to fit them so LhaL 
they look clumsy, J am including 
what our radio and television friends 
would call a + ‘ schematic diagram ” 
of Lhe whole outfit: and as long as 
the pipes start and finish at the right 


places their exucL location will not 
affect I tie working of the engine in 
any way, so neatness is the watchword, 

The ['ighL-hand check-valve on the 
boiler barrel Lukes the feed from tlie 
pump, so all that is required for thaL 
will be a piece of 5/32 in. copper tube 
with a union nut and cone at each end. 
To get the exact length, measure with 
a piece of thick lead wire which is 
easily beat to the shape of the pipe. 
When straightened out, it will give 
the exact length to which the ulLuuI 
copper pipe will be euL, 

When silver soldering on Lhe cones 
make the whole length of pipe red hot 
and quench the lot in the acid pickle, 
rinsing awEiy all truces of the pickle 
under the kitchen tap; then rnb it 
wiLh a hunch of siecl wool and rhe 
result will be a delight, just like the 
old American engmemen liked to 
see their pipe work. 

Bend to shape with finger-pressure 
only; don’t, use pliers or any other 
kind of grip or the pristine beanly of 
the pipe will be comp I ere I y destroyed. 
Anybody of average strength can 
bend 5/32 in, pipes without effort. 
These remarks apply to the whole of 
the pipe-fining, The lower end of 
the above-mentioned pipe is attached 
to the front union on the pump 
delivery' tee. 

The buck union is connected to the 
bypass valve by a long pipe which is 
brought out over the left-hand frame 
and Tuns along to the bypass valve 
which is attached to the frame at the 
rear end. This pipe should be set at 
approximately 1 jj m, above the lop 
of the frame so Lhat It will lie under 
the running-bo urd when same is 
erected. 

The delivery pipe from the injector 
keeps it company until it turns in- 
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continued ; . . 

wards to the pump, while the injector 
pipe goes on in the shape of an in¬ 
verted swan-neck and is connected 
to the left-hand check-valve, as can 
he seen in the general arrangement 
of the engine published with the first 
instalment. 

The injector itself is supported by 
the water-pipe passing through a 
hole In a sheet-metal bracket screwed 
to the underside of the rear beam. 
The full-size engines had their pipes 
suspended by long hanging pipe-clips: 
again, these would be useless on the 
little engine; much too fragile. 

The steam-pipe to the injector is 
also 5/32 in. dia. and runs from the 
bottom union on the injector steam- 
valve to a little below frame level 
where it is bent into a half-circle and 
connected to the steam inlet on the 
injector by a uni on nut. Note, a 
plain collar, not a cone, is needed on 
this end of the pipe to butt against 
the end of the steam cone. 

The- feedpipe to the water-pump 
and the pipe From the bottom of Lhe 
bypass valve are supported by another 
sheet-metal bracket at the right-hand 
end of Lhe drag beam. The feedpipe 
can he run along under the right-hand 
frame and then bent inwards to 
connect to the union at the bottom of 
the valve-box. 

' A Small clip can be bent up from 
I in. strip metal and at Lathed to the 
underside of frame^ about half-way 
along, to prevent the pipe from 
sagging. Keep it clear of the ashpan, 
so that the latter is free to drop. 

As the bypass valve is made in 
exactly the same way as the other 
sorewdown valves there is no need 
to go through the whole ritual again. 


the sectional drawing giving all the 
necessary dimensions. For the Make 
of clarity I have shown both the 
bracket and the union nipple at the 
side, in the same plane in the section, 
but actually they ■ are set. at ■ right 
angles, as is plainly indicated In the 
drawing showing the arrangement of 
pipes at the rear beam. 

The bottom union is made a little 
longer than usual, the hole in the 
bracket tapped i in. x 40, and the 
union nipple screwed into it, which 
dispenses with a separate locknut, as 
space is rather at a premium at this 
point. Be careful to avoid kinking 
the pipe from the bottom union to the 
bracket under the beam when bending 
it. 

Another tip to beginners—soft 
lead wire can be purchased in various 
gauges from in. upwards Cl keep 
a stock of several sizes) and if a piece 
is poked through the pipe before 
bending, hends of quite small radius 
can be made without any danger of 
kinking. 

You carft pull out the wire, natur¬ 
ally, after making the bends but if 
you make the pipe red hoi the wire 
melts and runs out of iLs own free 
will and accord, and usually with 
great aJacriLy ] This tip doesn^t seem 
to be generally known. 

Contrary to the way I arrange the 
connecting pipes between engine and 
tender on British locomotives, the 
injector feed is set low down, which 
is beneficial to that gadget as it keeps 
cool and starts as soon as water and 
steam me turned on. The union for 
connecting up the feedpipe for the 
emergency hand-pump is placed di¬ 
rectly above it. 

A union is needed here as the pipe 
is under pressure when the pump is 
operated; the other connections are 
not under pressure and slip-on hoses 
will suffice. Chuck a piece of in¬ 


hexagon rod, face* centre deeply and 
drill to 1 in. depth with No 41 or 
3/32 im drill, Turn down a full 
■3 in. of the outside to i in. dia. and 
screw i in. x 40. ’Pan off at £in. 
from shoulder, reverse in chuck, turn 
down f in. length to \ in, dia. and 
screw £ in. x 26. 

The coarser thT&ad is more handy 
for coupling up the tender pipe. 
Countersink the end, and chamfer 
the corners of the hexagon. Make a 
fin. x 40 locknut and union nut 
from the same sized hexagon rod. 
Put the longer end of the double 
union through the bracket, secure; 
with the locknut, then connect it up 
to the check valve at the side of the 
wrapper sheet Inside the cab with a 
5/32in, pipe furnished with union 
nuts and cones at cadi.end* 

If the plumbing job has gone off 
O.K. without having to take off the 
boiler any more, the connections in 
the smokebux can now he finished 
off, coupling up the swan-neck from 
the superheater to the vertical steam- 
pipe and fitting the hotrom ol the 
snifting-valve into the hole provided. 

See that, the blower ring sits well 
down on top of the blast nozzle so 
that the steam from the jets all goes 
up the stack, and line up the nozzle 
itself by putting a straight piece of 
drill-rod down it, which should be a 
good fit in the bole in the nozzle, 
bending the blastpipe, if required, 
until the piece of drill-nod stands up 
exacily in the middle of the stack. 

Make quite certain that the unions 
arc tight, because if any steam escapes 
into the smokebox it will destroy the 
vacuum and the boiler won't sicam. 
By the same token, as Pat would 
remark, the holes where the pipes 
pass through the smokebox barrel 
must be sealed so that no air can be 
drawn in. 

0 CoTtfimicd on pope f84* 


Right', Showing the joint between the boiler and 
smokebox and the boiler expansion bracket 


Below: The union fitting 
for the hand pump feed 
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W HEN the Liverpool Overhead 
Railway opened to the public 
in IB 93 one of its first passen- 
Kffs was GfeWge Williams, a hoy of 
11 ■ Before the line closed for ever on 
flte last Sunday evening of 1956 Mr 
Williams, now 74 * travelled on it 
again, for the last time. 

There were may who made this 
sentimental journey. Althought the 
greater part of the staff were accom¬ 
modated in other work, all of them 
were sorry to see the old Overhead 
clone, Tt says much for the private 
management that it could earn the 
loyalty of a vcicran like Signalman 
George Bowers who began on the 
Overhead as a porter in 1913 and 
remained for 43 years, if we include 
his service in the First World War. 

Even with modern machines it will 
take quite a time to remove the 
Doelt ctj*' Umbrella, Meanwhile the 
Liverpudlians are thinking of happier 
events in the programme for 1957. 

This year is the 750th anniversary 
of Liverpool’s first charter. Such an 
occasion asks to beAelebrated by all 
the organised bodies in this great port. 
But the 750th year of the charter also 
happens to be the hundredth year 
of a key institution, the Mersey 
Docks and Harbour Board. 

Among the organisations which 
have a direct reason to celebrate; the 
centenary is the Liverpool Nautical 
Research Society, and so the society’s 
open meeting in February is being 
devoted to “ Liverpool's Dockland 
One Hundred Years Ago," H* A, 
Taylor of the Liverpool Record 
Office, who is also a member of the 
L.N.R.S., is to speak on the relevant 
pictorial and written records in the 
possession of the Liverpool libraries, 
+E This will not be a highly technical 


or detailed study,’* writes chairman 
R. B. Summerfield, "but an attempt 
to recall something of the atmosphere 
and customs, just as they were felt 
and recorded by artists and joiirna- 
lists, or typified by advertisements 
and other commercial records.” 

Naturally, the members are also 
keenly aware of the larger celebration 
this year, Liverpool owes ilft histoiy 
to the sea, and what could be closer 
to that history than a society im¬ 
mersed in nautical research ? 

ANY MORE FOR TEA ? 

At four o’clock on the afternoon 
of February 16 members of Sussex 
Miniature Locomotive Society fore¬ 
gather in the Tea Room at Beech 
Hurst fur the society’s annual meeting. 
They will a.Lio enjoy the more normal 
amenities of a tea room, Because of 
this, secretary S. R. Bostel is anxious 
not only to have a large attendance 
but to know who is coming so that 
the right number of high teas will be 
ready. 

In future the second Sunday in each 
month will, as far as possible, he 
visiting day. The choice of a definite 
date makes it unnecessary for the 
member* to be notified whenever 
visitors are coming, but the arrange¬ 
ment is by no means like one of the 
laws of the Modes and Persians, 

If a club finds the date unsuitable 
the Sussex M.L.S, will try to co¬ 
operate accordingly. One visit is 
already in the diary: Maidstone 
Society on the second Sunday in May, 
There are also hopes of a visit from 
Birmingham at a later period. 

Although June seems a long way off 
many traction engine enthusiasts will 
he glad to mark off a couple of June 
dates in their diaries before they 
forget. 

The occasion is the Rempstone 
Steam Traction Engine Rally of 1957. 
M r J. Byers is holding it at the Steam 
Plough Works, Rempstone. on June 
29 and 3fL . 

As in 1956s the local vicar will lead 
a service at the field on the Sunday 
afternoon (June 30) and the proceeds 
from the two days will be devoted to 
the Blind. 

This announcement comes to me 
from N. Ayres, a member of the 
committee, whose address is 1, 
Cameron Avenue, Leicester. 


-—-, 

Mi. DIARY 

January 3X,—Hull S.M,E, ! 

! ” Transport Development,” G, I 
S, Slieplierdson. 

-February I.—J.I.E. Pcpys 
House, " Trans-ocean Deep 
Sea Submerged Repeater Sys¬ 
tems,” E, F r S. Clarke, 7 p.m. 

February 2,—S.M.E,E. rum- 
mage sale, 2H Wanless Road, 
London, S.E r 24, 2.30 p.m. 

February 6,—JXT2. Midland 
Section, film evening and meet¬ 
ing with Institution of Water 
Engineers, Birmingham 7 p.m. 

February 7.—Eltham and 
District L.S. “ Boiler Brazing,” 
chairman A, L. Hutton. 

February 8. -J.I.E. Pepys ! 
House, “ Kinematic Design* 1 * 

R, J + Herbert, 7 p,m. Institu¬ 
tion of Mechanical Engineers, j 
“ Eco n om i cs of Pin nl Rc place- j 
ment and Renewals,” C. W. 
Griffiths, headquarters 6 p.m. 
Welling and District M, and 
G.E,S. “ Bits and Pieces,” 

8 p.m. 

February li.—JI.E. 
Sheffield, " Power Station 
Construction/' S. S, Eliam, 
7.30pm. ClydeS.arid M.M.S. 
Nautical quiz, Hugh Launder 
and William Forth (illustrated) 
Kelvingrove Museum, 7.30 
p,m T 

February 12, Bristol Ship 
i Model Club, “ Mediaeval 
Ships,” N. H. Poole, Legion 
House, Portland Square, 7 
pjru Institution of Mechanical 
Engineers, Automobile Divis¬ 
ion general meeting, papers, 
headquarters 6 p.m. 

February 13*-Birmingham 

S. M.E, film show. Kings 
Arms. 

February 14,—Liverpool 
N.R.S, open soiree, Hull 
S.M.E. visit to Hull Model 
; Railway Club. South London 
| Ship Model Society dub night. 
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If a few scraps of asbestos millboard 
are kneaded up to a kind of putty 
with a little water and a fillet of this 
pul aruund each pipe, pressing it well 
into the annular space between pipe 
and smukebox, it wi 11 set hard after the 


first stcam-up and form a perfect seal. 

If a tender or a flat car is available 
the engine can now he tried on the 
road. Although I have made many 
locomotives during my long life I 
still get the same thrill when frying 
out a new engine as I did when a child 
of 10 when my first “all-m>-own- 
work 11 locomotive, with a cuffix;- 
can boiler and four lids for wheels, 
got out uf conLruk dashed oil up the 


passage, tried to climb up on to the 
doormat, overturned, and set fire 
to the mat. 

I thought mum was going to be, 
.we 11, annoyed shall we say 7—bu t she 
wasn’t; site was pleased that my 
efTurt had been successful. Space has 
run out, so I’ll have to defer some 
hints on making a test run until the 
next instalment. 

^ To he continued. 
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T he first thing T do when 
about to give a new locomo¬ 
tive its first trial run is to 
see that every moving part is 
lubricated. 

After going around with the oil 
feeder filT the mechanical lubricator 
with a good grade of superheater 
cylinder oil and l urn Lhe ratchet wheel 
by hand until you feel a definite 
resistance on the forcing stroke of the 
pump, indicating that oil is pushing up 
the spring-loaded check valve and 
entering the steam pipe. See that the 
smokebox front is pushed in airtight. 

To make sure that the dummy door 
hirtgestraps lie horizontally, put a 
■3/32 in* countersunk screw through 
the smokebox barrel, dose to the 
front edge, and tile a nick in the pash- 
in part of the smokebox Front uj 
engage with it. Pht enough water in 
the boiler to reach about three 
quarters up the gauge glass. 

A temporary tender 
If a spare tender is not available 
and the builder lias not yet made up 
a fiat car for riding on, a temporary 
tender can be rigged up with a piece 
of board mounted on four flanged 
wheels; a tin can can be used as a 
water tank. It should have a cock 
and a piece of tuhe soldered in it 
near the botom and another piece 
of tube near the lop. Connect the 
former to the injector and pump 
feeds, and the latter to the bypass 
by pieces of rubber pipe, A piece of 
stout wire with twisted ends can be 
used for a temporary coupling between 
engine and car or ragtime tender 
Beginners should note that it needs 
a strong artificial draught to start 
the fire and keep it going until there 
is sufficient steam to operate the 
blower. There is no natural draught 
in a full-size locomotive unless it has 
an exceptionally long chimney, so 
there isn't much hope of any in a 
small one 1 

The easiest way to create enough 
draught to start the fire in Virginia's 
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little firebox is to rig up an adapter, 
one end of which is screwed to fit on 
the union for connecting up the 
tender hand pump and the other to 
fit the union of an ordinary automo¬ 
bile tyre pump. When this is coupled 
up it is easy; enough to pump air into 
the boiler with oue hand while stoking 
up with the other* Qf course, the 
proper thing to do is to make up an 
auxiliary blower, cither fan or pressure- 
operated. But most beginners will be 
too impatient to see the wheels turn 
for the first time under steam to wait 
until that Job is done. 

Now smother tip to beginners about 
coal. Ordinary house coal is hopeless 
, . , good quality steam coal should 
be used. Before nationalisation, when 
branded Welsh steam coal could be 
obtained, I used GraigoJa, Navigation, 
Calorite and other brands winch lit 
freely, didn't cake, made very little 
ash, no dinker, and lots of steam. 
The last lot delivered just recently 
for my domestic boiler is nameless 
but supposed to be Grade A, ft suits 
the boiler very well, but is no use for 
my little locomotives as it smokes, 
cakes badly, chokes the firebars with 
ash, and clinkers as well. Luckily 
I still have some good anthracite 
peas left ! 

That Pocahontas barrage 1 

American readers who are unable 
to obtain good Welsh coal can use 
Pennsylvania anthracite* or Ford 
briquettes. I got excellent results 
from both when I was over there. 

I remember trying old Ayexha on 
Pocahontas steam coal. She burnt it 
all right—sEie would steam on a 
mixture of granite chips and tarmac ! 
—but put up a smoke barrage all 
over the landscape, and just above the 
top of the chimney it looked thick 
enough to cut with a hacksaw. I note 
from a recent number of TV Cull Bey 
that our Californian friends have 
been importing some Welsh coal for 
their little locomotives, and, indeed 
to goodness, I hope that they get the 
right quality, 
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To start the fire, wet some cEiarcoal 
or wbod chips with kerosene (paraffin) 
or alcohol (methylated spirit) and well 
cover the firebars with it. Throw in a 
lighted match and start pumping, 
with the blower-valve open. Throw 
in some more as soon as the first lot 
Is well alight, then some coal can be 
added. This should be broken up to 
pea size and all the dust sifted out. 
Steam should be up in about three 
minutes, when the adapter and tyre 
pump can be disconnected and the 
boiler will do its own blowing. 

When the steam gauge shows about 
60 lb. “ put the Johnson down in the 
corner, 11 which is the old American 
engineer’s way of saving put the lever 
in. full forward gear, and open the 
throttle a little. Stand clear of the 
stack, for when the hot steam goes 
into the cold cylinders it will condense, 
and for the first few revolutions of the 
driving wheels, Virginia will be un¬ 
ladylike enough to spit out some 
dirty water. However, she will soon 
remember her manners and start, to 
purr along with a clear exhaust, while 
the steam pressure will fisc and tEie 
safety-valves will start to blow off. 
Now fill up the water can, and, if 
you have made the flat car, take your 
seal on it. 

He didn't look ahead . * . 

Open the throttle very steadily, for 
the power will amaze any uninitiated 
beginner. I remember once at. Norbury 
a very talkative and super-confident 
overseas visitor came lo see me* He 
was desperately anxious to see if an 
engine would really haul a living load 
on my little straight line, so I got up 
steam on unc and invited him to drive 
it. He sat on the flat car facing me* 
not looking ahead like a good engine- 
man should, and—yak-yakking all 
the tim^ he opened the throttle wide* 

1 he engine was blowing off, the steel 
rails were dry, and she gave one 
mighty jerk. and yahked the flat car 
from right under him. He hadn’t 
taken his feet right off the ground, 
but all the same over he went, while 
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I made a frantic grab at the car and 
luckily caught it—or there' would 
have been a spectacular buffer-stop 
collision at the tax end of the line. 
It. was a very quiet and crestfallen 
merchant who picked Ip mac If up and 
begged for another try; with a solemn 
promise to be more careful ! 

If your workmanship is satisfactory 
and the valve setting correct, the engine 
will move off with no apparent effort, 
j^nd the exhaust beats should be quite 
oven and vciy snappy without the 
least sign of wheezing or " synco¬ 
pating.” As she gathers speed pull 
the lever back to next notch let middle. 
The beats should immediately soften, 
but still remain even and distinct. 

Now look at that eugineman T s 
nightmare* the water-gauge. The water 
will be near the bottom nut, so open 
the bypass valve until water shoots 
from the upper pipe (denoting that 
die pump is working) then close it* 
so that the water will go into the 
boiler. Leave it closed until the level 
rises near the top of the glass, then 
open the bypass a little, letting just 
enough go into the boiler to maintain 
the level. 
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Yet another warning to beginners: 
don't in any h circumstances' wait until 
the fire begins Lo die down before 
putting more coal on or you will do 
what our American friends call 
11 kill her ” that Is, lose all the steam. 
The right time to fire is when she is 
just going to blow off and the lire is 
fully incandescent* Then pop a little 
over the top of the fine. This will 
prevent- her blowing off, and the 
process is repeated until the run is 
finished, when the fire can be allowed 
to die down. If n however, the fire is 
getting too big open the firehole door 
a little when the safety-valves lift, 
and wait a little before putting any 
more on. A little practice and ex¬ 
perience will soon make the perfect 
fireman. 

To operate the injector feral. open 
the water cock, and when water runs 
freely from the overflow pipe open 
the steam-valve fully. Tf the cones 
arc properly made the injector will 
immediately “ pick up and start 
feeding. Should there be any dribble 
from the overflow when feeding adjust 
the water cock until it ceases. 

The engine will keep going as long 
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ax the boiler is fired and^supplied 
with water. The mechanical lubricator 
should be topped up every 1£ miles. 
When tire run is finished dump the 
residue of the tire and the ashes by 
pulling out the pin and letting the 
grate and ash pan drop. Clean out* 
replace, and before put Ling the engine 
away, wipe off all oil while she is hot 
and fill the tallow-cups on the steam 
chests with cylinder oil. in readiness 
for the next trip. This ensures that 
there is plenty of lubrication while the 
mechanical lubricator is getting under 
way. 

If the engine Fails to iLearn freely 
look for an air leak in the smokebox 
or a steam leak lnsid£. it, either of 
which will destroy the vacuum and 
prevent the blast taking effect on the 
fire. If the engine has little power and 
the beats are wheezy or slurred, 
steam is blowing past valves, pistons, 
or both. If the beats are uneven the 
valve gear requires adjusting* and the 
valves are not set correctly; die same 
applies if the engine goes better in 
one direction than the other. 

The gentlemen w r ho complained 
about this fault in Mr Bdkny’s letter 
[Postbag, 27 December 1956' might 
do well to otieek their own workman¬ 
ship before blaming the design—and 
speaking of design T have heard of 
very successful locomotives designed 
and built by other good folk who 
incorporated in them the principles 
and components described in these 
notes. Nuff sed ! 

RUNNING-BOARDS AND CAB 

Making up the running-boards and 
cab are- simple jobs needing little 
detailed instruction. The running- 
boards are similar both for the larger 
and smaller-boilered engines, the only 
difference being that the brackets 
supporting the running-board on Lhe 
latter, arc set back to meet the lesser 
diameter of the boiler-barrel, as shown 
in the end view. 

The running-boards themselves are 
merely pieces of Iti-gaugc sheet steel, 
17^ in. long and Hin. wide. They 
are attached to the boiler by brackets 
-bent from strips of 16-gauge steel 
■fin, wide* riveted to.the underside 
of the running-boards and attached 
to the boiler by brass, screws. If the 
threads are tight. and treated with 
plumbers’ jointing before the screws 
arc inserted* there should be no leak¬ 
age; personally I have no hesitation 
in screwing both these* and handrail 
pillars, direct into Che boiler shell, and 
I have no leakage trouble. However, 
for anyone who objects there is an 
alternative; the brackets could be 
extended downwards to the frame 
and screwed to that instead of the 
boiler.' 

Yet another alternative would be 
to make Lhe brackets of brass, screw 
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and sweat them lo the boiler shell 
and attach the running-hoards to the 
brackets by countersunk screws nutted 
underneath. It dues not mutter which 
way you gu, as long as yon get there t 
Any builder of the small-boilcred 
engine who wants to go the whole hop 
and make a wooden cab should 
obtain a couple of large-size cigar 
bonces. Naturally a piece of | in. 
cedar would be preferable, but I 
should imagine that the former are 
easier to acquire, and probably 
cheaper. If the size of the box doesn't 
allow of making the cab-front in one 
piece, it can be made in two pieces 
with the join in the middle. The sides 
could be joined under the ea b windows, 

Thoughts on wood 

[ know little about woodwork, but 
were I on the job I should cut the 
openings on my jigsaw: a hand fret¬ 
saw would also do the trick. The out¬ 
line would be sawn with an ordinary 
fine-toothed saw r . The butt joint, if 
required, w r ould be made with Croid, 
or some similar glue sold in lubes, 
and reinforced with a small strip of 
thin brass at top and bottom, secured 


by small brass w r oodscrews. 

The sides of the cab could be glued 
to Lhe front arid reinforced by pieces 
of thin brass angle screwed into each 
comer. Pieces of similar angle could 
be used to attach the cab to the rurt- 
rung-board, using woodscrews to fix 
the angle to the cab side and ordinary 
screws anti nuts 10 attach the angle to 
the running-board. Personally l 
should make the doors dummy, with 
the upper panels ** glazed '* with mica 
or Perspex, and the lower panels solid, 
Eind then attach them to the cab with 
pattern-makers 5 pins or gimp pins. 
The upper windows and those in the 
cab sides, euuld be glazed in similar 
fashion, the mica or Perspex being 
held in place by window frames made 
from thin brass sheet, secured by 
very small brass roundhead screws. 
A beading of half-round brass or 
nickebbroTiTe wire could be fixed 
around each window outside* if 
desired, for appearance sake. 

As lo the I'oof I understand that 
the usual method of “ bending ,5 wood 
to a curve, is to make a scries of 
longitudinal sawcuts about hallway 
through the thickness on the concave 
side, which close up when the L1 bend ” 
is marie. The roof can he attached 
to the sides and front of the cab by 
pieced of thin brass angle and small 
roundhead woodscrews. I might 


mention here that the rear ends of 
the running-boards will be supported 
by the cab apron when that and the 
cab deck, or well, are fitted. 

The modern type of cab can be made 
from IS- or 20-gauge sheet steel. The 
easiest way of making it. would be to 
mark oul the front and both si tics 
on one sheet* leaving a strip about 

in. wide along the top and bottom 
of each side. After cutting oul die 
openings for the boiler and the 
windows the sheet should be bent at 
right angles along ihe ■ cornier lines. 
The marked strip at the bottom edge 
of each side is then bent inwards at 
right angles to form lhe attachment 
for screwing to the running-board; and 
the strip at the top bent to line up 
with the curve of the cab roof, as 
shown in the drawings, If a pieoe of 
steel sufficiently large for the one- 
piece job is not available the cah can 
he made in tw r o pieces, each corm 
prising one side and half the front, as 
1 described for Ivy Hull\ or sides and 
front, can be made separate and joined 
at the corners by angles and screws 
or Sifbronzed. 

The windows arc glared in the same 
way as mentioned for the veooden cab* 
the window frames being made from 
Lhin sheet brass. 

Cutting the M glass t5 

The mica or Perspex (ordinary 
glass is 100 thick) is cut to the size 
of the frame and sandwiched between 
the frame and the cab-side or front, 
lhe frames being riveted to the cab by 
bits of thin domestic pins, l use doll 
pins, which are less than 1/32 in, 
thick, and have neat little' heads; 
one of my few friends uses 16 U.A. 
screws. 

The roof is made from same kind 
oT metal as'ihe sides, and bent to the 
radius of the front sheet. A gap is 
cut in it and runner riveted to each 
side; a cover-plate is cut to slide 
between the runners and cover the 
gap when the engine is not at work. 
The complete roof is attached to the 
benl-in strips at each side by 3/32 in, 
or 3/4 S roundhead screws which may 
be nutted .inside. Alternatively, a 
^in, strip of brass about 13-gauge can 
he soldered to the underside of the 
bent-over purl and the sere wholes 
drilled and tapped in it, I his enables 
the screws to be put in without 
fiddling about with a lot of Uule nui$ T 

When erecting the single-unit cab, 
the steam turret and the check valve 
at the side of the wrapper will have 
to be temporarily removed, hut that 
is only the work of a few minutes. 
With the Try Hail construction* each 
half fits without removing anything, 
and the two halves are joined by a 
bmt strip riveted ro one half and 
screwed to the other. 

% To be cofirhrued. 
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L.B.S.C, describes some of the accessories for the old-time American engine 


T he footplate. or cab deck as 
our American friends call it, 
differs from British practice 
inasmuch as on locomotives of 
the Virginia type, it is not arranged 
level with :he bottom of the cab 
sides, but drops to frame level in a 
kind of well. In the days before 
median real stokers were fitted, the 
fireman spent most of his time on 
the deck ” although our nautical 
friends will probably disagree with 
that and substitute ‘ fi down Lhe 
stokehold/' Cutious how terms 
differ, isn’t it ? 

In the case of our little engine, the 
deck itself, with sides and supports, 
can be made from a single piece of 
18-gauge steel, measuring 7Jin. x 
3^- in. Check the latter dimensions 
from the engine, measuring from the 
backhand Lo the end of the frame, in 
case of any slight variation in the 
position of the boiler on the frames. 
First bend this into a channel measur¬ 
ing 2£ in. wide on the inside; then bend 
each of the sides outwards, at 1 £ in. 
From the bottom. This will leave a 
horizontal ledge at each side approx i- 
mately \{ in. wide. 

If the reversing [ever is Lcmrporarily 
removed this can be slid into position, 
as shown In the drawing, between the 
trailing spring hangers; and rhe places 
which require tiling to Clear the pipes 
and the position of the slot to clear 
the reversing lever can be marked 
on it. Remove it, file the clearances, 
cut the slot, and replace, holding it 


in position with a toolmaker’s cramp, 
to the underside of each running- 
board. Drill four No 41 holes at 
about £ In. centres through both 
thicknesses of metal (see back view) 
and secure with Tour 3/32 in. or 3/48 
screws nutted underneath at each 
side. The lever can then be replaced. 
The deck should fit closely ro the 
back head, otherwise there will be 
enough draught to blow the engineer 
off his perch and choke the fireman 
with coal dust E 

Builders have the choice of fitting 
a shcct-mctal apron ox cast brackets 
to support the rear or the running- 
boards and cab. For the ai*ron a 
piece of 16- or IS-gauge sheet steel 
is required, bin. x 2£in. I4rst cut 
a piece out of the middle, the same 
width as the well, leaving \ In. at the 
bottom. Then mark off the angles at 
each side and cut away the surplus 
metal, leaving the bottom edge 3-tin. 
Icing, Next, at 1£ jn r from Lhe bottom, 
bend over the upper edge of each side 
at right angles, as shown in Lhe side 
view. Offer this up in position, and 
mark off the amount to be cut away 
Lo clear the side wings of the well. 

After cutting drill the four No 
34 sere wholes a? indicated, by the 
11 banner signals' 5 in the- back view, 
at £ in. centres. Put the apron in 
position and hold it temporarily with 
a cramp over the bottom of it and Lhe 
drag beam; then drill a couple of 
No 41 holes each side, through the 
r Li mi [rig-board and the bent-over 
flange. Fix with screws and nuts, 
and secure the lower part to the drag- 


beam by four 6 B.A. or 4/36 screws 
with round or hexagon heads as 
desired. 

If the alternative cast brackets are 
preferred they will only need cleaning 
up with a file and drilling for screw 
and step pillar. Take care to get the 
two holes for this dead in line, I, 
personally, lay the casting on its 
back on the drilling-machine table or 
something equally level, and mark 
off the position of each hole with a 
scribing-block or surface-gauge, then 
makecentrepops dead in the middle of 
each scribed line. The low r er hole is 
drilled No 3H, and the upper is 
drilled No 40 and tapped fin. or 
fit the bracket take out the 
tw r o hexagon-headed screws holding 
the frame to the drag-beam nearcKi 
the end of frame. Countersink the 
lop hole and put a countersunk screw 
in place iff Lhe hexagon-head one. 
Drill a hole in the lug under the 
bracket, corresponding to the position 
of the lower hole, put the bracket in 
place, and fix it with a screw about 
£ in. longer than the one taken out. 

Put a No 40 drill through both holes 
in the bracket and drill upwards 
through the running-board, following 
with £ in. or 5/36 tap. The step pillar 
is a piece of Ici* round steel with 
i in, length of £ in. or 5/36 thread on 
one end, the overall length being 
3£ in. 

The other end i& turned down for 
£in. length to 3/32 in. dia, and 
screwed 3/32 In, or 3/48. Posh it 
through the lower hole in the bracket 
„and screw it lightly into the upper 


The sheet-me to I cab deck and apron, and alternative cah support 
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bolt and running-board, locknuttihg 
it on lop* The step is bent up from a 
little piece of 18-gauge steel and needs 
no detailing out. Drill a bo 41 hole 
Id if and attach to the bottom of Lhe 
pillar by a nut as shown. This pillar 
and step is not suitable for use with 
the apron, but that can waiL until we 
fit the tender steps. 

COWCATCHER OR PILOT 
In Virginia $ day the triangular gate 
affair Hint every American locomotive 
(with the exception of a few switchers 
or shunting engines) carried attached 
to its front beam was called a cow¬ 
catcher because it was a protection from 
wild cattle straying on the unfenoed 
tracks, Some of the “cows 11 were 
bull buffaloes ! In Matthias Forney 4 * 
book Catechism of the Locomotive 
the designation cowcatcher is always 
used; but the modem term Is “ pilot,” 
so call it what you like E However, 
I’ll tell you right here that it is a 
dickens of a tantalising job to build 
one up for our little engine—and if 
you can buy a casting, don’t hesitate. 
The lime saved will be worth the price. 

It should only need cleaning up with 
a file, attaching to the pilot beam 
with screws through the angles, which 
will be Cast on. and reinforced against 
collision shocks by the two plate 
angles about to be described for the 
built-up version. * The same type of 
coupling is also fitted. 

The full-size cowcatchers were made 
of wood, reinforced at the joints with 
bolted-on metal strips, but it would 
be hopeless to make a wooden one 
for a in. gauge engine. It would be 
smashed to splinters the first time 
that the engine hit anything. Brass 
or steel can be used; ihc former is 
the easier to work on. 

The top beam is a 4iin. length of 
iin. x £m. bar, the ends being 
squared off in the lathe. The tw r o 
skit mcmhcTS are ljin* lengths of 
similar material, also squared off with 
hoth chucked together in the four- ‘ 
jaw, so That they will be exactly alike. 
The triangular base is cut from iin. 
plate in one piece, Mark it out to 
given dimensions, then saw and file 
to the outline. After this the middle 
part can be cut away to leave a 
triangular frame £in. wide. If a 
jigsaw' is available this is an easy job. 

A piercing saw' (like a glorified hand 
fretsaw) or an Abrafile or similar 
gadget will also do the trick. Failing 
these, the only way Is to drill holes 
all round Inside the marked line, 
break: out the piece, and file the" 
ragged edges to shape. 

The bars or slats can be made horn 


the same material specified for firebars, 
or from i in. x fa in. brass atrip. 
The middle pair arc spaced a full 
fa in. apart to allow the coupling to 
be fitted; the others are spaced |in. 
apart. If a milling^machine is available 
the top beam can be slotted at |in* 
intervals to take the slats a tiiht fit; 
but I once made one up in the follow¬ 
ing way, which is similar lo the method 
of assembling firebars. 

One of the middle slats was drilled 
No 51, dose to the upper end, and 
used as a jig lo drill similar holes in 
all the rest of the bunch. They were 
then assembled on a piece of ^ in. 
silver steel, with 4 in. spacers between, 
and nutted at both ends, just like a 
grate. The Jower ends were filed off 
at the correct angle to match Ihc 
base, the whole issue placed in 
position on the frame, and some iron 
binding-wire tied around the lot to 
prevent movement. The ends of the 
slats were then silver soldered to 
beam and base at one heating. 

To assemble the frame temporarily 
attach the ends to the base by screws 
put. through clearing holes In the 
base, into tapped holes in the thickness 
of die end pieces; the beam is attached 
to the ends in similar manner, and the 
joints braced if steel has been used or 
silver soldered if brass. The slats can 
then be fitted to the frame, IT they 
are a tight fit in the slots in the beam, 
they should “ stay put 41 when inserted; 
the lower end of each will need filing 
separately to bed down properly on the 
base. 

Pieces of iin. asbestos millboard 
can be placed between the slats to 
keep (hem apart at the proper distance 
and when the whole lot has been 
fitted some thin iron binding-wire 


can be tied around the assembly to 
keep everything In position while 
brazing or silver soldering the ends 
of,the slats to the frame. The screws 
previously put in die frame will 
prevent that part from becoming 
unstuck while the second operation is 
in progress. 

After quenching and cleaning up 
the scrcwhcads can be filed off. 
Anybody who has used the firebar- 
assembly method has only to remove 
the pin and puli out the spacers. The 
little hole in each end slat can be 
tapped and plugged with a stub of 
screwed wire by anyone who objects 
to its presence, but you wouldn't 
no lice if unless you looked especially 
for it. 

Drill a No 30 hole in the middle 
of the beam; this should come out 
between the middle slats. Then fit 
a § in. length of [ in. x l in. angle at 
each end by two countersunk screws. 
These bits of angle can be bent up in 
the bench vice from pieces of 16-gauge 
sheet; if preferred they could be fitted 
before the slate are assembled and 
brazed or silver soldered to the beam 
at the same heat Two stiffening 
brackets are also needed and these 
can also be bent up from 16-gauge 
sheet; the shape and size are shown, 
in the side and back views. They are 
attached to the inner sides Of the 
frame by three screws in each. 

The whole bag of tricks can then be 
attached to the pilot beam; be sure 
that it is located centrally. Two screws 
are needed in each end angle—either 
round or hexagon heads as you 
fancy - - running through clearing holes 
in the angles, into tap|>ed holes In the 
beam. One screw will suffice in the 
top of each stiffening bracket, as 


Co ^catcher or pilot with coupling 
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shown, a hole being tapped in the 
frame to receive it. The whole lot 
should be quite rigid. Finally drill 
a No 30 hole through the pilot beam, 
using the one between the two middle 
slats as guide' this is for the shank of 
the coupling. 

Locomo Lives and rolling-stock in 
Virginia’s time had the primitive link- 
and-pin couplings, as automatic coup¬ 
lers had not then been invented; and 
the link at the Leading end of the 
engine had to be long enough to allow 
room for the cowcatcher. According 
to the drawing in Forneys book, the 
end of the link was put through the 
eye of the drawbar and then closed to 
form a ring; but I have shown an 
open hook which is easier to make and 
cannot come off the drawbar when in 
place. 

The link is a simple filing job, 
made from i in. x -fe in. steel, to the 
shape and dimensions shown. The 
drawbar is turned from -ft- m + round 
steel. Chuck in three-jaw, face the 
end and turn Sin. length to iin. 
dia., screwing the end iin. or 4/36, 
Turn the nest ±in, to fin, dia. and 
part off at in, from the shoulder. 

File each side flat, leaving a longue 
a full 3/32 in + thick; round this off 
and drill a No 30 hole in it to lake 
die hook on the link. Push the shank 
through the beam as shown in the 
plan view and secure with a nut behind 
the pilot beam. The front end of the 
link lies between the middle slats and 
the end rests on the base when not 
in use. 

DOMES AND SANDBOXES 

The domes and sandboxes are 
turned up from castings, and if a 
chucking-piece is cast on the top of 
each it would facilitate the machining, 
as this could be hdd in the three- 
jaw while the inside of the casting 


1 



Top left and righiz Dome at\d 
samtbox jar the smaller boiler. 
Befawi Dome and sandbox for 
the larger holler 


is bored. The domes should be bored 
to fit over the flange of the dome bush, 
as I mentioned when describing the 
fitting of lhe inner domes; the internal 
diameter of the sandboxes doesn't 
matter much, if no chucking-pieces 
are provided, the castings can be 
chucked truly in the four-jaw for 
boring. 

To turn the outsides my own pet 
antic is to mount them on a stub 
mandrel made from a piece of hard 
wood, us I find fhat this give# a better 
grip on the inside of the casting; the 
wood is held in the threojaw. They 
can be centre-drilled for tailstock 
support, 

It requires a Jot of practice to mani¬ 
pulate both handles of the slide-rest 
at once to turn the cutvecI portion^. 
I usually finish mine off with a hand 
graver, which is just a piece of square 
tool steel about 6 in, long and fur¬ 
nished with a handle. The end is 
ground off at an angle, corncrwisc, 
so that the end is diamond-shaped. 
For a rest* if I feel too lazy to fit the 
hand-rest which was supplied with the 
lathe, I put a bit of iron bar crosswise 
in the slide-rest, letting it project far 
enough at the side nearest the head- 
stock for the tool to rest upon. With 
this rig-up it is easy enough to round 
off the top of a dome or anything 
similar. The parallel parts of the old- 
type dome and sandbox—and the 
more modern version—can be turned 
in the ordinary way with a roundnose 
tool, using right- and left-hand knife 
tools to form the sharp comers of the 
old-timers. 

The bases cannot be turned in the 
ordinary way owing to their contour, 
so the onlv thing to do is to finish 
off with a half-round file. Personally, 
I do this while the dome is still 
chucked, putting the back-gear in to 
hold the mandrel still, and then 
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carefully filing away any sutplus 
metal until the shape is approximately 
correct—which isn’t at ah difficult. 

When both sides are done I wind 
a bit of emerydoth around my finger 
and with the lathe running fairly fast 
the emery is applied to the filed part 
of the casting, pressing toward the 
hcadstock. As the emerydoth follows 
the irregular outline of the base 
there is naturally plenty of vibration 
on my finger, but it doesn4 h inl¬ 
and the result is quite satisfactory* 
Of course^ Tm quite aware that it is 
" all wrong ” like everything else that 
I do, but somehow—like my loco¬ 
motives—it always works ! 

Before taking the big dome off 
the mandrel, drill the hole in the top 
for the safety-valve and dummy 
whistle, with a § in, drill in (he tail- 
stock, IF one that size is not available, 
use the largest that you have, and 
finish w'Elh a boring-tool in the slide- 
rest. The lops of the sandboxes 
should be finished flat and drilled 
No 30, the excrescence on top being 
turned separately from a piece of rod 
of the size shown and used as a nut 
to hoid the sandbox in position. 

On the boiler barrel, at the location 
of the sandbox drill a No 40 hole and 
tap it 1 in. or 4/36, screwing in a 
piece of { in. brass rod with a few 
threads on each end. The sandbox is 
placed over the rod, and the orna¬ 
mental to]7—tapped to suit—is screwed 
on to retain it in position, 

9 To he continued 




VIRGINIA SHKKIS READY 

T he first three sheets of Virginia, 
the 3^ in. gauge old-time American 
locomotive, are now ready in the 
Pcrcival Marshall Plans Service. The 
sheets ore 40 in. X 2S in.; every one 
contains a great deal of detail and 
costs Ts. 6<L each (|1.50). Main con¬ 
tents arc: 

Sheet. 1: Arrangement side view. 
Engine frame, truck frame. Springs, 
springing post. Coupled wheels, 
truck wheels. Axles, eccentrics* 

. Coupling rods, crankpin. 

Sheet 2: WiilschaerLs gear. Cylin¬ 
der. Connecting rod. Ileoentric 
rod. Reversing shaft. Guide yoke, 
Eccentric strap and rod. Reversing 
gear details. 

Sheet 3: Boiler. Alternative 
boiler. Lubricator assembly and 
details. Reversing gear and details. 
Pump cylinder. 

Orders with cash should be sent 
to PencivEil Marshall Plans Service, 
19-20, Noel Street, London, W.l, 
quoting reference LO 95+ 
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VIRGINIA This week L.B.S.C. begins 
instructions for building 
the tender of this old- 
time American locomotive 

Now THAT the little reminder physcial strength and good stamina, and as the 
soleplate is fixed to the of days gone by has reached 

However, nobody in those days 

frame bv angles and screws, removal 

the stage at which she can 

seemed afraid of a spot of hard work ! 

of the screws, which are accessible 



run, most builders will be anxious 
The toolbox was usually placed at the 
at the sides of the frame, allows the 
back of the tank, over the drawbar, 
whole tender body to be instantly 
to reap some of the reward that 
as on many British engines, 
taken off the frame if this should be 
sweetens labour; they certainly will 
The brake gear was at first operated 
required. Accidents happen even on 
if they are anything like your 
by hand, and the blocks were placed 
small railroads ! 
humble servant! 

between the wheels, the beams being 
The sides and the coal recess can 
To enable this to be done, I thought 
of wood. A compensating device was 
be bent up from a single sheet of 
it would be as well if I described how 



fitted and the pull-rods were con- 
brass, if a piece long enough is 
to build the tender before giving details 
nected to a vertical brake-shaft on 
available the joint being made at the 
of the trimmings, such as bell, head- 
the fireman’s side of the tender; this 
back of the recess; otherwise it can 
light, boiler cleading and bands, which 
had a cross-handle with both ends 
be made in two pieces with the second 
can be added at any convenient time, 
turned up like a cow’s horns and a 
joint in the middle of the tender back. 
The tenders of most of Virginia’s 
ratchet gear underneath like that 
This allows for the rounded ends 
full-size relations were weird and 
used on the brake shafts of street 
both front and back. 


wonderful boxes of tricks. Though 



tramway-cars. 

The top can be made from one 
a few of them ran on six wheels, 

This also provided the unfortunate 
single sheet and the coping can be 
following British practice, the vast 
“ tallowpot ” with additional exercise, 
made from a strip attached to it. 
majority were furnished with two four- 
until the advent of the Westinghouse 
The big rectangular casing which 
wheeled trucks, with built-up bar 
automatic air-brake. When water- 
houses the upper end of the pipe from 
frames, disc wheels made from chilled 
troughs, or track-pans as they are 
the water-scoop on the full-size article 
cast-iron, with no separate tyres, and 
called in America, came into vogue 
comes in just right for a filler, as it is 
equalised springing. 



the tenders were fitted with water- 
big enough to allow the handle of 
The main frames were built up 
scoops and the internal pipe was 
our emergency hand pump to be 
either from channel-section girders, 
turned over at its upper end to dis- 
operated through it for the full stroke, 
or bars of rectangular section, with 
charge downwards. 

The detachable handle can be carried 
no separate beams, the side members 
The tanks were long and shallow and 
in the toolbox at the back, nice and 
being rounded at the corners and 
were well stayed with sheet-metalstays 
handy when somebody lets both fire 
joined to two separate stiffening 
which also acted as anti-surge plates, 
and water down and there isn’t 


girders which ran down the middle 



enough steam to operate the injector, 
of the frame, and to which the draw- 
The 3-l/2in. gauge tender 
The fittings inside the tank are to the 
gear was bolted. Instead of a sole- 
In designing the tender for the 3-1/2 in. 
usual L.B.S.C. standards, 
plate, the top of the frame was, 
gauge locomotive I tried-as with the 
covered with wooden planks, like the 
engine-to simplify matters for ease 
Frame construction 
floor of a room, placed transversely 
of construction, while keeping the 
Two pieces of soft mild steel,. 1/2 in. 
and attached to the frame girders, 
outward appearance as correct as 
wide, 1/8 in. thick, and approximately 
The tender body was entirely separate 
possible. 

22-1/2 in. long, are required for the 



and was erected “ on the floor.” 

The main frame is’ made from two 
frame. These are bent around at 
The tender body followed contem- 
pieces of flat steel, the ends being 
each end to form right angles with a 
porary British practice, inasmuch as 
bent around to form one sill and half 
9/16in. radius, as shown in the plan 
it had straight sides with a flared 
the beam, the two being joined by a 
drrawing, so that the overall length is 
coping at the top and rounded rear 
plate which carries the drawgear. No 
16-3/4 in. 

ends. The front ends were also 
central members are needed. The truck 
The easiest way to do this is to 
rounded, and the coal was carried in 
bolsters are made from two wider 


put a piece of 1/2 in. round bar in the 



a recess between them. This recess 


strips of steel, bent to shape, riveted 
bench vice, with about 1-1/2 in. projecting 
extended about halfway into the 
to the side sills and furnished with 
from the side of the jaws. Mark the 
tender tank and was wider at the front 
pins on which the trucks are mounted, 
piece of steel, then put a piece of gas- 
than at the back. 

a circular rubbing-plate being fitted 
pipe or something similar, over the 
between the bolster and the truck 
end of the steel to give extra leverage. 

Needed stamina 

frame. Place the steel with the marked spot The fireman had the backbreaking 

The trucks themselves can either 

on the bar in the vice jaws, then a good 

job of shovelling all the coal from 

be cast or built up. If the latter, the 

hearty press down on both ends will 



floor-level. This might not seem a 
pieces are very simple to make and 
form the desired bend, 
very arduous job but when you con- 
can be temporarily pinned or screwed 
Although the piece of bar is l/2in. 
sider that this involved lifting several 
together, the whole assembly being 
dia. the slight spring in the strip will 
tons of black diamonds to a height of 
afterwards brazed at a single heating, 
form the bend to the given radius, 
three or four feet and throwing them 
The springing is precisely the same as 
Before I had a bending machine I 
into the firebox during a single 
on the engine truck, 
made all my bends in the above 
journey, on an engine that was any- 
The wooden floor is dispensed with 
manner and had no trouble. Anybody 



thing but a steady rider, it will be 
and a metal soleplate substituted, to 
of average strength will find the bend- 
realised that the fireman needed both 
which the tender body is attached; 
ing easy. 
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Check off the ends with a try- 
to 3/4 in. width, one 1-1/4 in. long and the 
If a regular miller is available it 
square to make certain that they 
other 1-3/4 in. Round off the edges of 
is only a few minutes work with the 



are exactly at right angles with the 
the longer one as shown. The semi¬ 
steel in the machine-vice on the table 
sides, then lay them on the bench with 
circular sockets for the coupling-pins 
and a 3/16 in. slotting cutter on the 
the ends touching and measure across 
can easily be milled up from a piece 
arbor. It can be done in the lathe 
from side to side. Note how much 
of 7/16in. x3/8in. steel bar, about 2-l/4in. 
with a similar cutter on an arbor 
needs taking off the ends to bring the 
long; 7/16 in. square will do at a pinch, 
between centres and the steel in a 
sides 5-1/8 in. apart and reduce them. 
Mill a groove in this, 3/16 in. wide and 
machine-vice (regular or improvised) 
Now cut two pieces of 3/32 in. steel 
5/16 in. deep. 

on the saddle, setting the steel in the 



21 FEBRUARY 1957 


283 

MODEL ENGINEER 



vice at such a height that the full 
and 6-1/4 in. long, will be required. 
Lay the finished soleplate on the 
depth is taken out at one cut. 

Mark off the centre and at 1 in. each 
bench and put the frame on top of it, 
Any Mvford or similar lathe will do 
side of it make a slight bend to the 
upside down-naturally! -adj usting 
this quite well with the backgear in 
angle shown in the cross-section, 
same until the soleplate projects an 
and plenty of cutting oil applied by 
Place this across the frame and mark 


even distance all around the frame. 



drip-can or brush. Feed very slowly 
off where the vertical bends will have 
Hold it there firmly and then run your 
with the cross-slide handle. Alter 
to be made to bring the overall width 
scriber all around the inside of the 
natively, clamp the piece of metal 
to 5-l/8in. which is the correct distance 
frame, making a deep scratch on the 
under the slide-rest tool-holder and 
between the sides of the frame 
soleplate. Now remove the frame 
endmill the groove,, as I have described 
The bends can be made in the 
and at the places indicated on the 
for other similar Jobs, 
bench vice. Should the steel be hard, 
frame drawing by dotted lines rivet 
After the groove is formed cut the 
make it redhot at the bends, otherwise 
four pieces of 3/8in. x 3/32 in. angle. 



piece in half and round off the grooved it will crack on the outside of them. 
Either commercial brass angle can be 
side to the shape shown in plan. 

Check for correct width then set each 
used, or the pieces can be bent up 
Next cut away the metal at the bottom 
bolster in position shown and make 
from sheet brass of 13-gauge in the 
of the groove for about 1/2 in. width to 
‘sure that the bottom is exactly 9/16 in. 
bench vice. 

clear the end of the drawbar or coup- 
below the bottom of the frame. F IX 
ling-link when coupled up.; this can 
temporarily in position with tool- 
Making it watertight 
be done by drilling and filing. Then 
makers’ cramps then drill three No 41 
Two similar pieces can also be 
drill the hole for the pin. 
holes through frame and bolster and 



riveted on, midway between the others. 
Finally drill a No 41 hole at each 
rivet up. File off any of the bolster 
They should all be set close to the 
side of the clearance and rivet the 
side which projects above the top 
scribed line indicating the frame out- 
socket to the plate in the position 
edge of the frame, 
line; and after riveting, sweat them 
shown. The front one is fitted level 
On the centre line of the bolster, 
over with solder so that no water can 
with the bottom of the plate to line 
and exactly midway between the sides 
leak through from the tank, 
up with the drawbar or link on the 
of frame, drill a 1/4 in. clearing hole. 
After the tender body is mounted on 
engine; the back one is fitted in the 
For the pins, chuck a piece of 3/8 in. 



the soleplate and the whole bag of 
middle of the plate to bring the slot 
round mild steel in the three-jaw, face 
tricks erected on the frame these 
to the correct height to couple on to 
the end, turn down l/4in. length to 
angles will project down inside the 
a passenger car. 

1/4 in. dia. and screw 1/4 in. x 40. Part 
frame and will be attached to it by 
off at 13/16in. from the shoulder, reverse 
two 3/32 in. or 3/48 in. screws passing 
Against-the-clock method 
in chuck and turn down the other end 
through clearing holes in the frame 
Put the two halves of the frame 
to 1/4 in. dia. sufficient to leave 13/32 in. 
into tapped holes in the angle, 
together on the bench (which must be 
length the full 3/8 in. dia. 

Removal of the screws will allow the 



level), clamp the coupler assemblies 
complete tender body to be lifted off 
at each end over the joints, drill No 41 
Test for accuracy 
the frame if required, 
holes through plates and frames and 
Screw 1/4 in. x 40. Put this end 
1 To be continued. 
rivet up with 3/32 in. charcoal-iron 
through the hole in the bolster and 
rivets. To make’the job extra strong, 
secure with a nut made from 3/8 in. 

I advise brazing or silver-soldering 
hexagon rod; either steel or brass will 
the lot,; and if this is done only 
do. The complete frame assembly 
1/16 in. rivets need be used to hold the 
should then be laid on something flat 
parts togehter. 

and true, such as the lathe bed, to test 
Incidentally, as I’m always running 



it for accuracy. If both sides do not 
FITTING BEARINGS 


against the clock, I shall make both 
touch the flat surface for their full 
Plain, ball and roller bearings are 
my sockets from a 3/8 in. slice parted 
length, carefully twist the frame until 
described fully in Bearings and How 
off a 1-1/8 in. off cut of steel shafting, 
they do; a little careful manipulation 
to Fit Them by Ian Bradley and 
milling a groove 5/16 in. deep and 3/8in. 
will do the trick.* 

Norman Hallows. 

wide on opposite sides of it. This will be 
Warning to beginners-when setting 
The authors give details of the best 
sawn across the middle, the sawn parts 
the bolsters in the frame do not get 
materials and methods for con- 
run under a 1/2 in. cutter on the miller 



mixed as to which is front and back 


structing bearings, and describe their 
to true them up and the clearances 
of the frame. The front is the end 
various applications, particularly with 
at the bottom of the groove formed 
with the low coupler socket and the 
regard t o the small, workshop, 
with a Woodruff key-seat cutter. Drill 
centre line of the bolster should be 
The book is obtainable from Percival 
the pinholes, and there we are ! 

4-l/2in. behind this. The other one is 
Marshall and Co. Ltd, 19-20, Noel 
set only 4-l/2in. from the back end, the 
Street; W.l, price 3s. 9d. post paid 
Truck bolsters 

distance between the truck pins being 
(U.S.A. and Canada $1 .OO). 

The truck bolsters may be cast, 

8 in. Not that it matters a great deal 



or bent up from 1-1/4 in. x 1/8 in. steel, 
if they are reversed, but we might as 
If they are cast, the pin for attach- 
well have things right! 

GEAR CUTTING 

ment of the truck and the rubbing 

plate will be cast integral, and there 

Soleplate 

Gear Wheels and Gear Cutting, by 
should also be a chucking-piece cast 
The soleplate on which the tender 
Alfred W. Marshall, explains the 
on opposite the pin. If this is held 
body is mounted can be cut from a 
principles which govern the formation 
in the three-jaw the pin can be turned 
piece of hard-rolled sheet brass of 16- 
and numbers of the teeth for a given 
and screwed and the contact surface 
gauge, 6-3/4 in. wide and 16;-7/8 in. long 
mechanism and describes the types of 



faced off at the same setting. All that 
after the ends have been cut square, 
gears in general use. 
then remains will be to smooth off 
The back corners shoud be rounded 
There are numerous illustrations in 
both ends with a file, set the bolsters 
off with a file to 3/4 in. radius. Nick a 
this 92 page book, price 3s. 9d. post 
between the frames at the positions 
piece 5/8 in. square- out of each front 
paid, which can be obtained from 
indicated and rivet up. 
corner and then file the resulting 
Percival Marshall and Co. Ltd. 19-20, 
For the bent-up bolsters, two pieces 
double corners to similar radii, as 
Noel Street, London, W.l. Rate in 
of steel, of section as mentioned above, 
shown in the plan of the tender body. 
U.S.A. and Canada is $ I 
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In this week’s instalment 
L.B.S.C. describes the con¬ 
struction and erection of 
the tender trucks of this 
vintage American locomotive 
Continued from 21 February 1957 
, pages 282 to 284 



W HILE THE PRINCIPLE of the 


tender trucks for Virginia 
isthesameasthatof 
the engine truck, the frames are 
outside the wheels, and this calls 
for a different method of construc¬ 
tion. It would be sheer waste of 
labour and material to cut the top 
frame-bars and centre-piece from 
a single plate, so separate com¬ 
ponents are used and the complete 
assembly brazed at the joints. 

It is possible that castings com¬ 
prising centre section, rubbing plate, 
top bars, 

and pedestals all cast 

integral, may be available from our 

advertisers, 

and the use of these 

would save a lot of work. The castings 

would only need cleaning up with a 



file, the pedestal jaws truing up, and 
the rubbing-plate facing off and 
drilling; operations which do not need 
any detailing out. 

The top frame bars on a built-up 
truck will need two pieces of 1/4 in. x 
3/16 in. mild steel, squared off at the 
ends to a length of 5-1/4 in. The centre¬ 
piece is a 4-1/2 in. length of 1-5/8 in. x 
3/16 in. mild steel; this must also be 
dead square at the ends. If a milling- 
machine is not available it can be 
TOP 

held truly in the four-jaw chuck and 
the ends faced off with a roundnose 
tool set crosswise in the rest. 

Simple method 

Drill a 1/2 in. hole exactly in the 
middle. To hold it in position For 
brazing to the frame bars use two 
1/16 in. or 1/72 screws put through 



clearing holes in the thickness of the 
frame bars (No 51 drill) into tapped 
holes in the ends of the centre-piece, 
about 1 in. apart. 

If the pedestals are cut from 3/8in. 

UNDERSIDE 

x l/4in. mild steel, no machining will 
be required on the sliding faces. 

Eight will be needed for each truck and 
all must be exactly the same length. 

Tip for beginners who want to do the 
job quickly and accurately; chuck a 
length of above section steel in the 
four-jaw and set to run truly. No 
need for absolutely accurate setting; 
approximate is good enough. 

Put a piece of round rod, any 

convenient size, in the tailstock chuck 

Above : Details and dimensions of the built-up tender truck 

and run it up until it touches the end 

of the rod in the four-jaw. Set your 



parting-tool to part off carefully a 

Right : Details of the spring assembly and the axlebox 
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7/8 in. length, setting the tool at such a 
pedestal then clamp a pedestal at the 
Cover all the joints between frame 
height in the tool-holder that it parts 
end with a toolmakers’ cramp, lining 
bars, pedestals, and centre-piece with 
off without leaving a pip. 
it up with the end of the top bar and 
wet flux, lay the assembly on its back 



H 




Slack jaws 1 and 2 of the four-jaw 
keeping it flush with the sides. Run 
on some small coke in the brazing pan, 
chuck, pull out of the bar until it 
the 51 drill through the hole in the 
heat the lot to bright red, and apply 
touches the stop in the tailstock 
bar, making a countersink on the top 
a piece of thin soft brass wire or easy- 
chuck, tighten jaws, part off, and 
of pedestal, remove, drill the counter¬ 
running brazing strip to each joint, 
repeat operation until you have 16 
sink with a No 55 drill for about l/4in. 
If the heat is sufficient the brazing 
pieces. They should all be the same 
depth, and tap 1/16 in. or 1/72. 
material will melt and penetrate right 
length with nicely squared ends if 
Replace the pedestal and fix with 
through the’joint. Run a fillet between 



neither the rod in the tailstock chuck, 
a steel screw. When attaching the 
centre-piece and frame bar at each 
nor the slide-rest, have been moved 
inner pedestals put a piece of bar 
corner. Let it cool to black, quench 
during the operation. 

1/2 in. wide between inner and outer, as 
in water, clean up, and file off all the 
a spacer, and clamp the lot together 
screwheads. 

Spacing inner pedestals 

while running the drill through the 
The combined pedestal-tie and stay- 
Drill a No 51 hole in the frame bar 
hole in the frame; this will ensure 
bar is a 5 in. length of 1/4 in. x 3/32 in. 
directly above the location of each 
correct spacing, 
mild steel. 


Drill four No 41 holes at 



the spacing shown in the underside 
view, then clamp the piece of strip 
steel temporarily in place, locate the 
screwholes through those in the strip, 
mark the strip so that it can be re¬ 
placed the same way, drill the marked 
places on the bottoms of the pedestals 
with No 48 drill, tap 3/32 in. or 
3/48 and attach tie-bars with screws 
to suit. 

Chuck a piece of 1-1/4 in. round bar 
-bronze or gunmetal for preference, 
but brass will do if nothing better is 
available-face the end, centre, drill 
to 3/8in. depth with 23/64in. drill, 
turn down 3/16 in. length to a press fit 
in the hole in the middle of the centre¬ 
piece and part off at a bare 1/8 in. from 
the shoulder. Reverse in chuck, 
gripping by the spigot, face off the 
disc to 3/32in. thickness, and put a 



3/8 in. parallel reamer through the 
hole. Press the spigot into the hole 
in the centrepiece. 

AXLEBOXES AND SPRINGING 
The axleboxes may be made from 
drawn bronze or gunmetal bar of 
3/4 in. x 9/16 in. section, or nearest 
larger, or from castings. If the latter, 
they will be cast in a stick, with the 
fancy fronts (representing the lids of 
the full-sized boxes) cast on. 

The sides of either the drawn bar or 
the cast sticks are milled off in exactly 
the same way as those described for 
the engine truck, so repetition is 
unnecessary. The lengths can be 
either parted off in the four-jaw, or 
sawn off, and the ends faced in the 
chuck to 5/8 in. length. The boxes 
should be an easy sliding fit between 
the pedestals, but not slack. 



Drill a 1/4 in. hole 7/16 in. deep in the 
back of each box. If a drilling machine 
is not available,, chuck the boxes 
truly in the four-jaw and centre and 
drill with the tailstock in the usual 
way, as the holes must be perfectly 
square with the back and sides. It 
will be noticed that only one flange is 
shown, and that is on the inside of 
truck frame; this is to allow the boxes 
free movement to tilt on an uneven 
track, 

Drill a 1/16 in. oiling hole in the front 
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of each box near the top, sloping down 
to the journal hole. If the fancy fronts 
are fitted? this can be just below the 
dummy hinges. Personally I shouldn’t 
bother about the dummy lids, but 
should just bevel off the edges of the 
boxes where they project beyond the 
pedestals. 

I have done this with British pattern 




tender axleboxes, and they look quite 
Plan and end e/e- 
all right. However, some folk worry 
vations of wheel, 

‘more about a little detail like that 
and details of axle 
than they do about the efficiency of 
the engine-there is no accounting 
for tastes ! 

The arrangement of equalisers and 
springs is precisely the same as on the 
engine truck, the equalisers being cut 
from 16-gauge steel to the dimensions 
shown in the drawing. Same applies 
to the hangers, which are attached to 
the equalisers by 1/16 in. iron rivets, 
steel or drill-rod are most durable) 

A rubbing-plate is needed between 
Dummy cast springs are drilled 1/4 in. 
which can be held in the three-jaw 
the bushing in the top of the centre- 



in the hoop to take a spiral spring 
chuck, and both journal and wheel 
piece and the bottom of a truck 
which bears against the underside of 
seat turned at the same setting so that 
bolster bent up from l-l/4in. x l/8in. 
the frame bar when the springs are 
it doesn’t matter if the chuck is a 
steel. This is merely a disc of brass 

erected, wee bit out of truth as the wheel seat 3/32 in. thick, 1-1/4 in. dia. with a 
3/8 in. 

The springs are fixed in the inverted 
must of necessity be true with the 
clearing hole in the middle. It may be 
position shown between the hangers 
journal. Both wheels can be pressed 
cut from sheet or parted off from a 
either by long 1/16 in. rivets through the 
on to each axle right away, 
piece of the same kind of bar used 
bottoms of the hangers and the holes 



for the bushing. 

in the ends of the springs, or by bolts 
How the trucks are erected 
Put it over the pin in the bolster, 
made from 1/16 in. silver steel, screwed 
Assembly and erection is very easily 
put on the truck, and secure it with a 
and nutted at each end, according to 
done. To assemble a truck, lay the 
steel washer and a nut made from 
the desire of the builder of the loco- 
frame upside-down on the bench and 
3/8 in. hexagon steel. The truck should 
motive. 

take off the tie-bars. Wind up four 
swivel quite freely on the pin, with 
Should anybody wish to fit working 
spiral springs exactly as described for 
about l/32in. clearance between the 
leaf springs, proceed exactly as 
the engine truck. Put one in the hole 



bottom of bushing, and the retaining 
described for the engine truck as the 
in the spring hoop, and insert the 
washer. To prevent the nut slacking 
spring sizes are the same for both 
assembly of spring and equalisers 
off when the engine runs at a high 
engine and tendef trucks and they are 
between the pedestals, the ends of the 
speed over a rough track (and she will 
erected in the same way. 
equalisers going over the outsides of 
be able to do just that, as you will 
the framebars and pedestals, and the 
see) drill a No 50 hole right through 
WHEELS AND AXLES 
spring bearing on the frame bar. 
nut and screwed end of pin and put 
The wheels are of the disc pattern, 

Put an axlebox on each end of the 


a 1/16 in. split-pin in it. That will do 



spokeless, and are 2 in. dia. on thread 
axle and carefully fit the axleboxes to 
the trick. 

with l/8in. flanges, and the bosses 
the pedestal jaws. If the boxes are 
Now, if the tender chassis is tried 
are drilled 19/64in. andreamed 
made to instructions, and the jaws 
on t h e track, it should run quite 
5/16 in. Again, there is no need to 
are correctly spaced, the boxes should 
freely. Try it with some weights on 
repeat the instructions for turning 
be interchangeable. Note if the boxes 
the soleplate and note if the springs 
them. 

bear evenly on the ends of the equal- 
and equalisers function all right before 
The axles can be turned from 5-l/4in. 
isers, and if O.K. all that remains is to 
fitting the body and tank. 



lengths of 3/8 in. round steel (silver 
replace the tie-bars and screws. 
Variations for casting-built trucks 
If a small boss is cast on the under¬ 
side of a cast truck frame,, on the 
I- 

opposite side to the bearmg face 
which takes the place of the turned 
centre flange on the built-up truck, it 
could be held in the three-jaw and the 
flange faced off and drilled for the 
3/8 in. pin at the same setting. 

Plan and side ele- 
Otherwise,. the frame would have 
vations of the 

to be held m the four-jaw for this 

side truck bolster 

operation. The axleboxes, equalisers 
and springs are made and fitted 
exactly as described for a built-up 
truck and a similar tie-bar is fitted 



at the bottom of the cast-on pedestals 
at each side. 


Regarding cast truck bolsters, I 
have included here a drawing of one 

1 Continued on page 331 
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Sir—W ith 

OVER OILING 

visible on ball-races and other work- to mention new bearing materials ing parts. 
In a 125 C.C. engine which 

with self-lubricating properties. But 

Sir,-With all due respect to the 



I run regularly I stick to what is now. until these are fully established, I opinions 
of Vulcan, [Smoke - Rings, 

regarded as unnecessary concentration 

advise engine users who are not 

January 3] I have found by experience -16 to l-and I have never had the looking 
for trouble, to play safe by 

that cutting down the oil supply to 

least trouble traceable to excessive 

using good and appropriate oil in 

the bare minimum in anv kind of 

oil-touch wood ! 

adequate but not excessive quantity, 
engine or running mechanism is very 
In the early days of two-strokes one 
Perhaps I should add that I do not 
dubious economy, 
had to be careful with oil, mainly 
possess shares in any lubricating oil 
The slogan" oil is cheaper than 
because sparking plugs were very 
producing or selling organisation ! 



engines ’’has been found sound by 
choosy and a plug which would stand 
London, W.l. 

EDGAR T. WESTBUR Y. 
many motorists, and provided always 
up to oil would not stand up to heat, 
that care is taken to select the right 

an d vice versa. Nowadays plugs have oil for the particular purpose, any 
much more tolerance and the type 

DOGMATISM 

possible harm done by over-oiling is 
recommended by the engine makers 
SIR,-In the 1870s there was an 
negligible compared to that which 
can generally be relied upon to give 
American bishop who was visiting 
will certainly be caused bv oil starva- 
good results. 

the principal of a college with which 
tion. It should be remembered that 


Modern engines run much cooler 



he (the bishop) was connected. The 
in addition to actual lubrication, oil 
than they did, thanks to good design; 
principal remarked that in 50 years 
is called upon to serve also as a heat 
and it may be observed that troubles 
time men would have learnt to fly. 
conducting medium and a corrosion 
such as sticking of piston rings and 
Whereupon he was rebuked by the 
inhibitor. 

heavy carbon deposit are usually 
bishop , who replied : “ Flight is 
The latter property is more un¬ 
caused by poor quality oil, in con- 
reserved for angels and you have 
.portant than is often realised. Three 
junction with the overheating which 
been guilty of blasphemy.” 
or four years ago I was called upon 
results-not to over-oiling, as such. 



The bishop was the father of Orville 

to examine a batch of cyclemotor 

No doubt with the progress of 

an d Wilbur Wright! 

engines which had failed in service; 

lubrication research, oils will continue 

The wider a man’s knowledge and 

they had been working on the manu- 

to improve, so that less quantity will 

outlook, the less will he be inclined 

facturers’ recommended petrol-oil mix- 

go further, and there are also great 

to dogmatise, and the converse of 

ture of 32 to 1 and in at least 75 per 

possibilities in entirely new lubricants 

this also holds good. 

cent, of them traces of rust were 

such as molybdenum disulphide, not 

W. Sussex. K. N. HARRIS. 

with a normal train, and it could be 
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replenished in a matter of a ‘minute 
or so while the train stopped at a 
of suitable pattern. The main part of 
and varying the details to suit the 
station. 

With cylinders of the size 
it looks something like a river punt, 
size of the required engine, 
mentioned, even-fired with a spirit 
and no rubbing-plate is needed 
For l-3/4in. gauge, the principal 

lamp! the baby Virginia would have between the underside and the centre 

dimensions should be halved, as near 

no difficulty in making enough steam 

of the truck, as a substitute for it is 

as possible, but the distance over 

to haul quite .a big kiddy. 

cast integral, below which is a boss 

outside of frames should be 1-7/16 in. 

With an oil-burner, it would pull 


which is turned and screwed to serve 



and the distance between the backs of 


an average adult; a 2-6-0 with similar- 
as the centre-pin. 

of the wheels 1-9/16 in. The wheels 
size cylinders and wheels, which I 
Again, if a chucking-piece is cast 
themselves should be 1/4 in. wide on the 
built as a present for a friend now, 
on the inside of the “ punt,” opposite 
treads, with 3/32in. flanges about 
alas! in the land bevond Jordan, 
to the above-mentioned excrescences, 
3/64 in. thick. 

hauled my weigh t around my own 
this could be gripped in the three-jaw 
If sprung coupled axles are desired, 
little railway for over 20 min. non- 
and the facing, turning, and screwing 
underhung spiral springs should be 
stop, and would have kept going 
done at the one setting. Otherwise, 



used, one under each axlebox. Cylin- 
indeftnitely if the tender had held 
the casting would have to be chucked 
ders should, be 9/16 in. bore and 3/4in. 
enough water. 

in the four-iaw with the boss for the 
stroke, with loose-eccentric gear set 
I kept up the level by operating the 
pin running” truly. The assembly and 
to cut-off at about 60 per cent. A 
hand-pump every time she started 
erection of the whole bag of tricks is 
simple displacement lubricator would 
to blow off at 80 lb. Anybody who 
carried out in the same way as just 
serve. 

wishes to build a half-size American 
described for the built-up arrange-’ 

The boiler could be of the simple 
tea-kettle can follow the general 


ment. 



water-tube type , fired by a spirit- 
construction of any of the similar- 
lamp or one of my small oil-burners, 
size jobs I have described, such as the 
“ Virginia ” in other sizes 
The outer casing should be half the 
Dot (half-sized Doris) and so on. 
While this serial has been running 
size of the 3-l/2in. boiler,; made from 
An‘enlargement to 4-3/4 in. gauge is a 
I have received some letters asking if 
20-gauge steel with a lining of 1/16 in. 
different sort of proposition. While 
the locomotive could be built to half¬ 
asbestos millboard around the firebox 
the general dimensions can be in¬ 
size to haul a train of old-fashioned 
wrapper. The inside barrel could be 
creased in the proportion of 4 to 3 
wooden cars on a “ scenic ” line, as 
made from 1-1/4 in. seamless copper 



certain details like the cross-sections 


a pleasing variation to the usual-type 
tube, about 22-gauge not thicker than 
of the motion rods, valve gear, etc., 
of British locomotive used for this 
20-gauge, with 16-gauge ends and 
can be made more proportionate to 
purpose. Also some of our American 
backhead and two 5/32in. water- 
those of a full-size locomotive, 
friends want to build a bigger edition 
tubes, all joints being silver soldered. 

The boiler, too, would need a 
to run on a 4-3/4in. gauge track, and 
No pump under the boiler would be 
separat e desig n for this size, as it 
they are asking about the boiler, 
needed, water being supplied by a 
would be no good just to use the 

Virginia could easily be adapted to hand-pump in the tender 


.The 



same number of tubes, but of larger 
any size within reason, taking the 
amount of water in the boiler would 
diameter, to cite just one variation. 
3-l/2in. gauge dimensions as a basis, 
last quite a while on a non-stop run 
1 

To be continued. 
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American Jocomotive* carry accessories not found on 
their British cousins. L.B.S.C. describes some of 
them in this further article on an American oid^timer 
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I n the days when many American 
locomotives were fired with 
wood it was necessary to 
provide some means of preventing 
spark’throwing as much as possible 
to avoid starting forest fires; and 
so “balloon” and “diamond” 
smokestacks came into being. 

I have already explained the ays ton 
of baffles so there is no need for 
repetition. As some of the good folk 
building Virginia may wish to fit tills 
type of slack, here are two simple 
ways or doing it. 

Tastes, of course, difTer -personally 
I dislike these spark arresters as much 
as the wide Bulleid chimneys on the 
Schools and Nelsons of the S/R, and 
I consider the plain stovepipe wants 
some bearing. Incidentally, both the 
old Cfeat Eastern and South Western 
enginemen always said that the engines 
with stovepipe chimneys steamed 
better than those with bell tops. 

The smaller stack utilises the cabling 
for the tail capped stack, the cap 
being turned away leaving a straight 
barrel. Roll up a cone from 16- or 
18-gauge metal, 2$-in. dia. at the 
larger end and a push tit on the turned 
stack at the smaller end. A narrow 
butt strip can be'fitted a.t the top and 
another near the bottom to hold the 
edges together. 

Roll up a ring \ in. wide Lo go on 
top of the cotie and cut a disc of the 
same kind of metal to fit t.he ring, 
■This should have a hole in the middle, 
a push lit on the barrel of the sdack. 
The ring can be attached to the top 
of lhe cone by a couple of tags, which 
are just narrow Strips of metal with a 
couple of A in, rivets in each. 

If steel has been used, braze The 
joints; if brass, silver solder them. 
File, off any superfluous hrazlng 
material, and if the casing is a fairly 
light fit on the turned barrel—which 
should jusL project at IJhe lop as shown 
—no fupU ier firing will be necessary. 

A diamond top to the stack;, a$ 
shown by the dotted lines, can be 
made in the same way; alternatively. 
It can be turned from a casting and 
bored,j© tight fit on the barrel, the 
final ^pt' being taken only hallway 
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through so that when fitted to the 
barrel it won’t slip down. Neither the 
balloon nor the diamond need fitting 
with baffles, as the little engine 
doesn’t burn wood; they arc tnrcly 
ornamental—or arc they ? 

A trill halloon stack, such as fitted 
to the engine shown on the cover of 
our last Christmas number, can 
easily be made by silver soldering a 
5 In. length of I in, brass tube into a 
hole cut in a 2 in. square of lb- or 
18-gauge sheet brass curved to the 
same radius as Lhe smoke box barrel. 
Over this is fitted a balloon casing 
made described above, the joints 
being silver soldered. IT desired the 
lop' can be made slightly domed, as 
shown by the dotted lines, or to any. 
other shape that, the builder fancies. 

Pell 

The bell itself can be turned from 
a piece of l in. round bron?e rod held 
in the- tlinee-jaw, ei simple job needing 
no detailing, Jf turned with the biggest 
end toward the tail stock it can he 
bored at the same setting. Although 
the drawing shows the inside the same 
shape as the outside it is a pretty safe 
het that most beginners will manage 
to make it u different shape E 


If I wanted to get the inside and 
outside to the same- shape I should 
just turn a piece of steel to the same 
shape as the bell, less lhe desired 
thickness. This would be filed or ' 
milled half away and hardened, 
forming a bell-shaped D-bit, The bell 
would be rough-drilled to the required 
depth and the cutter fed in by the 
tailstoek to bring the hole to the 
proper shape. 

After parting off, reverse the bell in 
chuck to finish oif the top; leave a 
| in, flat in the" middle, centre it, and 
drill through with No 51 drill for the 
stem of the dapper fork. This is 
tumed from a. piece of in- square 
rod chucked truly in the four-jaw* 
the stem being a full } in. long and 
-jL in. dia, screwed at the end as shown. 

Hart off at in. from the shoulder, 
cut the slot with a hacksaw and 
cross-drill No 57. The clapper is 
made from a piece of ^ in, wire 
fl-in. long.; screw a 5/32 in. ball.on 
one end, flatten the other end with a 
hammer to fit the slot in the fork, 
roundjL off, drill a No 55 hole in it 
and pin it to the fork w r ith a bit of 
thin w r iie. 

The bell yoke and brackets should 
be castings and will only need cleaning 
up with a file. The lugs at the ends of 
the yoke, which should fit nicely 
between those on the brackets, arc- 
drilled No 55 and tapped 9 B.A. or 
2/56, The holes in the end Si of the 
*’ cow’s horns ” are drilled No 45, 
Drill a No 51 hole through the block 
in the middle of the yoke, put it on 
top of the bdl and poke die stem 
of the clapper-fork through the lot, 
securing with a nut on Lup of Lhe 
yoke. 

Oiie side- of the yoke is attadred to 
the bracket by a little setscrew turned 
up from a piece of ^ in. hexagon rod 
with 3/32 in. of "''■plain’- under the 
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head. The oilier aide has a pin made 
from 15-gauge spoke wire. On the 
outer end of this is fitted lhc lever 
by which the bell is rung. It is filed 
up to the shape shown from a piece 
of 3/32 in. steel, and if the boss is 
drilled No 49 it can be pressed on the 
end of Lhc pin and will need no further 
fixing. The illustration shows the 
complete assembly. The base is 
attached to the boiler barrel by two 
iV in. of 1/72 screws, 

if castings are nor readily available 
Lhe bracket can be bent to slitfpe 
from i in. x £in. metal and filed 
approximately to shape shown. The 
yoke can be made with a little block 
of brass for the boss and two pieces 
of 3/32 in. X ^ in* strip bent to 
shape and silver soldered to it, after- 
wards being filed to shape. The 
bracket can be silver soldered to a 
circular piece of 16-gitugc brass about 
i in. dia. and curved lo lhe radius of 
the boiler-barrel. Assemble us above 
arid attach to boiler in same wav. 

The bells on the full-size engines 
were rung by a rope from the cab 
■ (steam and air bell-ringers had not 
been invented then) and a cord can 
bo fixed to the wee bell likewise; but 
don*t expect a terrific clang from it ! 
Anybody who wanls to hoar the 
sound can fix an alarm-clock gong 
under the tender^ fit a clapper to it 
and attach the-other end of the cord 
to that. IVe been going to fit a steam- 
operated bell under the render of my 
2-6-ti-4 Afifiabe! (iuT her bell !) for a 
long time pa$L T but I haven’t found 
time yet, 

I puzzled my brain a long time over 
the simplest way to make the oil 
headlight a working proposition, imd 
1 think that the arrangement shown 
should fill the bill. The oil tank forms 
part of the stand and the lamp 
fits Over it. The general arrangement 
drawing published with the first 
instalment, shows the platform on 
which the lamp is mounted, supported 
by four legs as in some full-size 
engines; this can be followed if 
desired. However, the onc-piece job 


with bent legs is easier and simpler. 

Cut a piece of IS- or 20-gauge hrass 
in. x If in, and bend down each 
short aide to leave a 2 in. platform in 
the middle. File away the middle 
part of the bent portions, as shown in 
side view, and hend outward at the 
bottom to form lugs for attachment 
to smokebox, Drill the lugs with No 
41 drill. . 

The oil tank 

To make the oil tank, cut a piece 
of 20-gauge brass I £ in, x 2iin t 
and snip a i in. square out of each 
comer; then bend over i in. of each 
side to form a tray 1 £ in, x 1 £ in, and 
£ in. deep. In the middle of this drill 
a l ill. hole and solder a £in T x 40 
tapped bush in it* then put the tray 
in the middle of Lhc platform and 
solder it down. Hie burner part is 
turned up from ^ in. hexagon rod Lo 
shape shown, screwed to fit the bush 
and drilled 7/64 in. for the wick. 

II is probable that a casting will be 
available for lhc lamp'body, and if so, 
call it will need is a clean-up with a 
file* a glass fitted and a shoctmetal 
cowl put on top to prevent walcr 
going down the vent and putting the 
light out. 

The refiector is optional, but finishes 
the job. It could be spun up from a 
disc of aluminium i^in, dia. and 
attached to the back of the lamp case 
by a screw and nut. Small reflectors 
are commercial articles and used for 
a. variety of purposes, and a suitable 
one could probably be found in a 
toy store or electrical dealers,, or in 
a chain store, I have two here now, 
used in dental work. 

The lamp case can also be built up 
from sheet brass of about 20-gauge in 
exactly the same manner that I 
described for making the oil tank of 
the mechanical lubricator. The strip 
should be 6iu. long hut wide enough 
to allow for bending inward at the top 
to form the upper pari of the lamp 
body. 

Divide the strip to form the four 
sides and draw a line right along it at 
la in, from lhc bottom. Above this, 
over each panel, sel out the outline 
of the top of the lamp body; cut away 
the superfluous meLul then bend the 
strip into a rectangle measuring 



1 ^in. x 1Jin. and bend the lop 
serrations inwards until they meet. 
If desired the curves can be dispensed 
with and the top shaped like a simple 
pyramid. The lop piece can be 
Lurned from l in. brass rod. 

The bezel can be made by bending 
a piece of £ in. square brass rod into 
a circle 1£ in. Inside diameter and 
attaching it. to the lamp case by a 
few 1/32 in. rivets (pieces of domestic 
pins would do) over a hole of that 
diariicier cut in lhc front of the case. 
The whole bag of tricks could then 
be silver soldered, and if the lamp 
body is then chucked in the four-jaw 
with the bezel ring running truly, 
same can be turned to the outline 
shown. Be careful to take fine cuts 
for if the tool caught up and knocked 
the lamp body out of the chuck, 
you’ve had 3 l. 

A cowl and reflector would be 
fitted in the same way as mentioned 
for the cast body. The glass, in either 
case* is fitted inside, over the front 
opening, and the corners are cut 
away as shown by lhc Jolted lines in 
the front view. It is kepi in contact 
with the case by four dog clips* just 
like those on the smokebo?t front, 
except that the clips are tapped and 
the screws go through plain holes in 
the case, as shown in the detail 
sketch: 

The lamp body should be a tight 
push fit over the oil reservoir, and no 
farther fixing will be required. This 
allows for instantaneous removal for 
trimming, filling and lighting. Jhe 
flame cannot hum without a supply of 
air* so just above the level of the oil 


Method for installing electric light 
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tank, in the back of the lamp body* 
drill.a row of 5/32 in. air holes light 
along, as indicated in the side view. 

Ordinary heap wick should be used, 
a few strands being unravelled from a 
piece of the usual flat variety; they 
should be tight enough to prevent 
slipping down when the engine is 
running, hut not tight enough to 
prevent the oil coming up + As the 
lamp will naturally get hot, being on 
top of the smokebox, don't use 
kerosene or any other oil liable to 
vaporise; rape oil, or colra, should be 
suitable. The bracket is attached to 
the smokebox by four 3/32 in. or 
3/48 round-head screws as shown, 
tapped direct Into the smoke box 
barrel. 

Electric headlight 

A more modern type of headlight- 
will be needed For an engine with the 
larger boiler and we have one ready¬ 
made in the shape of the front etid of 
a lt penci I ” torch. The drawing shows 
a section of one that I have here at 
the present minute. The bulh screws 
into a prmed-metal reflector with a 
knurled edge and the outside of the 
thread in the reflector engages with a 
nut in the barrel of the torch. A 
spring at the other end of the barrel 
keeps the battery tight against the 
contact at the back of the lamp, the 
return being through the case. 

Cut off the torch barrel 1 in. from 
the end. Turn up a plug from a bit 
of fibre or ebonite to a light fit in the 
barrel. Centre, and drill it No 48, tap 
3/32 in, or 3/48, and part off at ±in. 
from the end. Before pressing It into 
the barrel solder a £ in. length of 
i in. x 3/32 in. brass to the barrel 
for attachment to the bracket. 

Press in the plug and fit a counter¬ 
sunk setscrew in the side as shown to 
prevent it from coming out when the 
lamp is screwed home. Screw in the 
lamp and reflector, then screw a piece 


of threaded brass wire through the plug 
until it bears hard against the lamp 
contact; cut it off about ^ in, from the 
plug and fit a brass nut and washer. 

To make the bracket, cut out a 
piece of 18-gauge steel to the shape 
shown and bend it on the dotted lines 
to the shape of the bracket. Put some 
wet fins along the joints, heal to 
bright red, and touch the joints with 
a piece of soft brass wire, or a in r 
S if bronze or similar rod, running 
in just enough to form a neat fillet. 

Quench in water as soon as the 
job cools to black and file off any 
brazing material that has seeped 
through. Drill three No 51 holes in 
one fiat face at the points indicated 
and two in the other; attach the lamp 
to tire bracket by two Jr in. or 1/72 
screws through these. The complete 
assembly can then be mounted on the 
smokebox front jqst above the door 
by three screws put through the 
clearning holes in the bracket into 
tapped hole& in the smokebox Front, 

Current is supplied by a flat torch 
battery carried in two clips under the 
tender, the battery case being earthed 
to the tender frame and an insulated 
contact arranged for the positive 
contact of the haitery to press against 
Vfhcn in place. From this, an insulated 
wire is taken to a switch in the cab; 
and from that another insulated wire 
is taken Lo the nut on the back of the 
lamp case. I hope to show a diagram 
of this when describing the modern¬ 
ised form of tender body. 

Other blobs ami gadgets 

The flag sockets are turned up from 
fin. round rod to the shape shown, 
and drilled No 48 to receive the 
handles of the flags; they are screwed 
into tapped holes at each end of the 
pilot beam. The handrail pillars can 
be turned from iin. rod. I usually 
turn mine with a form tool shaped to 
the outline of the pillars but as there 


arc so few of them it is hardly worth 
while making one. 

They arc drilled No 41 for 3/32 in. 
handrails arid screwed straight into 
tapped holes in the boiler shell. If 
anointed with plumbers 1 jointing there 
should be no leakage ; I have no 
trouble. 

To get them all level, and both sides 
at same height, T just set the needle 
of a scribing-block or surfuogauge 
to the desired height, stand the engine 
on a level surface and scribe a tine 
along both sides of the boiler with the 
gauge, setting off the distances apart, 
from the smokebox. 

The smokebox side stays are merely 
pieces of i in H brass or iron wire 4 in. 
Tong. One end is flattened and 
attached to the top of frame by lw r o 
screws. The other end is bent at 
right angles and screwed. Drill a 
No 30 hole in the smokebox, put a 
washer on the screwed end, poke same 
through the hole and secure with a 
nut inside the smokebox. The exact 
angle of the stay can be obtained from 
the actual job. 

The steps on the side of the smoke- 
box are bent up from 22~gange metal 
in a similar manner to the bracket 
for the electric headlight and attached 
hy Jr in. or 1/72 roundhead screws. 
There will be two or three more odd¬ 
ments to fit when Lhe tender is com¬ 
pleted . 

0 To be continued. 
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VIRGINIA SHEETS READY 

T he first four sheets of Virginia, 
the 3^ in, gauge old-time American 
Locomotive, are now ready in the 
Fcrcival Marshall Plans Service, The 
sheets arc in. x 2S in. and each 
contains a great deal of detail and 
costs 7s. 6d, each ($1,50). Main con¬ 
tents arc: 

Sheet 1; Arrangement side view. 
Engine frame, truck frame. Springs, 
springing post. Coupled wheels, 
truck wheels. Axles, eccentrics. 
Coupling rods, crankpin. 

Sheet2: Walschaerts gear. Cylin¬ 
der. Connecting rod. Eccentric 
rod. Reversing shaft. Guide yoke. 
Eccentric strap and rod. Reversing 
gear details. 

Sheet 3: Boiler. Alternative 
boiler. Lubricator assembly and 
details. Reversing gear and details. 

rump cylinder. 

Sheet 4: Now ready. 

Orders with cash should be sent 
to Pcreival Marshall Plans Service, 
19-20, Noel Street, London, W.l, 
quoting reference LO 95. 
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right-hand version 
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L.B.5.C. now gives instructions for making up the 
tender tank and the fittings that go inside it 


C ompared with the average 
British tender body of con- 
temporary vintage, Virginia*s 
tender tank may seem rather 
awkward to make and erect . , , 
the way I managed to get the exact 
shape of the last one I made to this 
pattern many years ago was to 
mark out the plan of the tank or a 
piece or cardboard, cut it to out¬ 
line and bend my strip of metal, 
using the cardboard as a gauge. 
As I had a strip long enough for 
the whole job I made the joint in 
the middle of the narrow end of 
the coal recess. The ends were 
butted together and secured by a 
butt strip on the water side of Lhc 
joint, 

If builders of this engine find that 
their strip of 18- or 2tl-gauge brass, 
2i in, wide, isn’t. Tong enough, make 
the' tank in two halves* with the 
second butt joint in the middle of the 
back. Hot.h halves will be identical 
and the curves can still be bent to 
the cardboard template. To form the 
radii just bend them by hand around 


a piece of i in. round bar held 
horizontally in the vice jaws. 

Both butt strips should be about 
' { in. wide, and they can be held in 
place with toolmaker's cramps* tucked 
with soft solder and then riveted up 
with -iV in, brass or copper rivets. 
They can be finally sweated water¬ 
tight with the rest of the tank joints. 

Pieces of i in, x J- in. angle are 
riveted for nearly the full length of 
the tender—top, bottom, hack end 
—and along the straight part of the 
end of the coal recess. Those at the 
bottom should be flush with the edge, 
but those along the top should be a 
bare A In* below the edge so that the 
top-plate* when screwed down to 
them* does not project above the 
sides. Drill a series of holes about 
2-in. apart in all the bottom angles, 
using a No 48 drill, but "put an 
extra one in the bit of angle at the end 
of the coal recess. 

The body can now be erected on 
the solepkte, and be mighty careful 
to locate it as shown so that the body 
curves tally with those on the sole- 
plidc. If you haven’t, any cramps big 
enough to hold it buck it with solder 




at each end. Then, using the holes 
in the bottom angles as a guide, make 
countersinks with a No 48 drill in 
the soleplute. Drill these through with 
a No 53 drill, tap 9 B.A. or 2/56 and 
put brass screws in. Beginners will 
probably wonder hyw they are going 
to get a No 4S drill to the holes in the 
angles when they are almost touching 
the tank sides. Well, just chuck a 
piece of in. brass or steel rod in the 
three-jaw* say about 3 in. long* face 
the end, centre and drill to ahout 
A in, depth with a No 49 drill. Drive 
the fluted piece of [he lust No AS 
drill you broke into the hole, busincss- 
end outwards* and use it by holding 
[he rod in the hand-brace. You not 
only reach the holes, hut save money 
in the bargain. Incidentally, it is a 
good idea to mount all bits of broken 
drills in this manner* as they can be 
used right up in drilling-machine* 
lathe* or hand-bracc. 

The next job is to sweat up the tank 
to make it watertight. Do this as far 
as possible from the" inside for neat- 
ness. T just brush some liquid solder¬ 
ing flux (don’t use paste) along the 
bottom, all around and over the 
angles and use two bits* working with 
one while the other is heating in the 
lire* This makes the job practically 
non-stop, and the metal doesn't cool 
off. The solder runs easily and covers 
all rivet and screw heads, Sweat up 
the butt strips as you come to them. 
But do noi be tempted Lu warm up the 
job with a blowlamp or blowpipe 
before applying the soldering-bits; 
if you do the chances am that the 
brass sheet will distort and you will 
never get it flat again. Wash away all 
traces of the flux with hot water* and 
if any solder has seeped through to 
the outside scrape it off. The best tool 
for this is an old flat file with the 
teeth ground off at the end. I use 
one of my old worn-out H in. files for 
jobs like [his. 

EMERGENCY HAND PUMP 

The fittings required inside the 
tank are a hand-pump for use in ■ 
emergency, a water valve to regulate 
the' supply to the injector* a feed- 
water strainer for the eccentric-driven 
pump, a flange fitting for the bypass 
pipe and a union elbow for the hand- , 
piimp feedpipe* I have shown these 
separately in full detail. 

The hanrlpump can be nude from 
A casting or built up. The bottom of 
a casting, if clean, can be trued up by 
rubbing it on a big flat hie laid on the 
bench otherwise chuck it in the four- 
jaw and face off the bottom. Drill a 
No 40-hole at each corner* Chuck the 
end of the barrel in the three-jaw* set 
it to run truly, face off Lhc outer end* 
ceuLre* drill Through' with 27/64in. 
drill and ream-in + Mount it on a 
stub mandrel for facing the other 
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end to 1 £ in. length, smooth' off both 
sides of'file anchor lug on top of the 
barrel and drill it No 30 . 

For the valve box chuck a piece of 
^ in. brass rod* face the end and part 
off a If in. length. Reehuck, centre, 
drill right through with a No 23 drill, 
open out and bottom to Jin* depth 
with 9/32 In. drill and D-bit and tap 
in. x 32. Reverse in the chuck 
and repeat the operation, hut instead 
of using the D-bit nick the end of the 
hole with a little chisel which can be 
made from a short bit of 3/32 in. 
si I vcr-stcel. In the side, halfway along, 
drill a 5/32 in. hole and tap it * in. x 
40. Finally, put a 5/32 in, parallel 
reamer through the remnant of the 
No 23 hole. Chuck a piece of £in, 
brass rod, Face, centre, drill No 40 
for 13n. depth, turn down £ in. of the 
end to in, ilia, and screw' it -ft- in, 
x 40, then turn down the nest iin, 
to a drive fit in the pump barrel. 
Part off at -ft; in. from the shoulder, 
squeeze the piece into the end of the 
barrel* screw the valve bo.x on to it 
(making sure that the D-biUod erfd is 
uppermost) and solder over the joint. 


Seat a ^ in. rustless steel ball on 
the seating and take the depth as 
descri bed for the engine pump. Chuck 
a piece of -ft in. hexagon rod* face, 
centre deeply with size E centre drill* 
drill No 40 for |- in. depth, turn down 
i in, length to l in. dia. and screw 
{ in. x 40 and port off at £ in. from 
the shoulder. Reverse in the chuck, 
holding in a tapped bush, turn down 
the length indicated by the depth 
gauge to -ft in. din. and screw ft in. 
x 32, skim 1/32 in. off the end and 
cross-nick il. 

Drop a ball in the other end and 
take the depth. Chuck the hexagon rod 
again, face, centre, drill No 23 for 
£ in, depth, turn down Lhe length 
indicated by the depth gauge to 
ft in. dia. and screw ft in. X 40. 
Face 1/32 in, off the end and part off 
at ^in. from the shoulder. Reverse 
in tire chuck, turn the end as shown^ 
cross-nick it and put a 5/32 in. parallel 
reamer through. Scat a ball on Lhe 
screwed end and assemble the loi 
as shown. 

The ram is a piece of ft iu. rustless 
sled or phosphor-bronze 2^ in, long 
and, if a good sliding fir. needs no 
turning., Round off one end and cut 
a | in* slot in it £in. deep by the 
method described for valve-gear forks 


and similar slots. Cross-drill it with 
a. No 31 drill. At £ in. from the olher 
end turn a groove £ in. wide and deep* 
and pack it with a strand unravelled 
from full-sue hydraulic pump packing 
if available; if not, use giaphited yarn. 

The lever is a 2^-in. length of iin. 
x g in, rod, nickel-bronze for pre¬ 
ference* drilled No 30 at points 
shown. The twin links are made 
from i in. x ft m- similar material, 
but brass will do if nothing better is 
available. The pins are i in. drawn 
bronze rod. They should be a drive 
ill in the links and easy in the lever, 
but if slack in the links just rivet the 
ends over a shade. The extension ia 
&imply a piece of rod of the same 
section as the lever, any length desired, 
with a socket on the end, l£ in, long, 
to fit over the lever. Thii may be a 
piece of rectangular brass tube (com¬ 
mercial article) or bent up from 
16-gauge sheet* the joint being silver- 
soldered. 

INJECTOR WATER-VALVE 

Chuck a piece of | in. round rod in 
the three-jaw, face the end. centre 
and drill to l in. depth with a No 40 
drill. Open out and bottom to ft in. 
depth with 7/32 in. drill and JiMiirand 
tap ±in. x 40 for half the r depth. 
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Right: The emer¬ 
gency hand-pump 


Befow+ }cft\ The 
section mid pfo/i 
of the tank, with 
fittings 



' Turn down A-in. length to a bare holding only a bare |in. of the rod 

t ^ dia. ar, d parr off at a full Jin. in the chock jaws* setting the piece to 

from the shoulder Reverse in the run truly and then tightening the jaws 

chuck and turn down a full J in. op well; then turn J in. length to 

length to f 6 -on. dia. At £ in. from the Sin. dia, Drill the boss and lit 

shoulder on the long side drill No 3D a piece of 5/32 in. copper tube to it 

right through as shown. At Jin. exactly the same as the bottom of 

from the shorter end, drill a No 40 the injector watei> valve. Roll up 1 a 

hole, breaking into tlie central hole* piece of fine-mesh copper or brass- 

open out with a No 23 drill for about gauze into a finger Jin. dia, and 

% an 4 silver-solder a piece about fin. long* fit it over the drilled 

■■■of -;5/32iii* copper tube about 3J ul end of the fitting and soft-solder it. 

lohg into it. Drill three No 40 screw- The bypass fitting is very similar. 
hcdcSh.m the flange. Quick the fin. rod again and drill 

Chuck a piece of f in. hexagon It No 40 for ^ in. depth. Turn down 
■ j rod* face, ce , l J tr ^t .JJ™1 to £ ^ depth ££ in. length to £ in. dia.* then counter- 
wath a No 31 drill, turn down fin. bore the hole for fin, depth ^th a 
ol the outside to ± m. dia, and screw No 23 drill and part off at f in. from 
1 m x 40, Part off at Jin. from the the shoulder. Reverse in the chuck 
shoulder, reverse in the chuck* bevel and repeat the operation described 
off the end and run a 5/32 in. x 32 for the bottom of the strainer* Both 
* a E,, , this arid the bypass fitting need three 

The valve spindle needs a piece of No 45 holes (hilled in ihe flange for 
5/32 m. round bronze or rustless steel* the screws, 

3Jin, long. Chuck in the threc-jaw in the side hole at bottom of fitting, 
and turn a blunt cone point on the silver-solder a piece of 5/32 in, 
end. Screw 5/32 in. x 32 for 1 in. copper pipe 7 in, long. In the upper 
length, then tnm away the threads hole'fit a 5 in. length and silver-solder 
lor about J m, as shown. Reverse that at the same heat. 

the other end . For the union elbow chuck a piece 
and slightly bevel it. Drill a No 50 of f ih + round rod, face* centre deeply 
crosfihole about § in. from the top and drill No 40 to 5 in, depth. Turn 
and squeeze in a fin. length of 15- down * in. length to Jin. dia. and 
gauge spoke wire, with the ends screw Jin. x 40. Part off at iin 
rounded off lo form the handle, For from ihe shoulder. Drill a ^ in 
the bush chuck a piece of 4 in, rod* hole in the side at & in, from the 
lace, centre drill No 27 for bottom and in that silver-solder a 
ifc in, depth. Turn down £ in. length J in. x 40 union nipple. Make a lock- 
to *!!■ d i m ' and P art ofT ai out for the stem from ft in. hexagon 

trom the shoulder, rod* which needs no detailing out. 

The other fittings THE TANK TOP 

l o make the strainer for the engine- The top of the tank can be made 
pump feed chuck a piece of fin. from a single sheet of 18*gauge brass 
brass rod* face* centre, and drill to —it can be thicker* but nut thinner 
a bare £ m. depth with a No 40 drill, otherwise it may sag—and to gel it an 
Turn down 3/32 m. length to a bare exact fit trim up the cardboard lem- 
J in, dia. and part off at £ in. from the plate used to get the correct shape of 
shoulder. Reverse in the chuck* ihe body until it fits nicely in the 
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tank* resting on the top angles. Then 
take a leaf from the fretsaw workers 
hook; stick the pattern on the sheet 
of brass and cut .ii to the outline of the 
pattern with a metal-cutiing .fretsaw 
oc a piercing-saw* 1 do this kind of 
job Oil my Driver jigsaw, which goes 
through 18-gauge brass at an amazing 
speed. Smooth off the sawjnarks 
with a fine file and the brass top 
should be a perfect fit in the tank. 
This method is far better than cutting 
with shears to a marked line* as there. 
is no distortion of the metal and the 
■minimum of waste. 

At U in* from the back end on the 
centre line, cut an opening l£in. 
wide and not less than 2% in. long, 
with slightly rounded comers. It may 
be longer if desired. This tan also be 
cut out vvith a piercing-saw. Gut a 
strip of sheer brass Jin, wide and 
approximately 7i in. long and bend 
it lo the shape of the hole into which 
It is fitted, with the joint at the front 
end. It should project through about 
A- in, and is soldered in place from 
the underside. A lid with about 
iV in. overlap can be cut from the 
same kind of metal; leave two £ in. 
tags at one end when cutting out, 
about £ in, apart* and bend them into 
loops with roundnose pliers. Bend 
a similar loop at the end of a short. 
strip % in. wide* fit it between the 
loops on the lid* put a piece of wire 
through for a pin—and there is your* 
hinge. The strip is riveted ro the 
front end of the fdlei* as shown in 
the section of the tank: 

Drill a series of No 4B holes along 
each side of the tank top^ 5/32 in, 
from the edge at about- 1J in* centres. 
Do this also at the back of the coal 
recess. Put the tank top in position 
and run the drill through affdie holes, 
making countersinks on the angles. 
Remove the top, drill die countersinks 
No 53 and tap 9 BA. or 2/56, 

ATTACHING THE PUMP AND 
FITTINGS 

Set the pump lever vertical and 
stand the pump in the tank so that 
the lever will come exactly under the 
centre of the filler, as shown in the 
section. Run a No 40 drill through 
the holes in the base and make 
countersinks on the solcplatc. Re¬ 
move the pump, drill the marked 
spots with a No 30 drill, tap the holes 
in the pump base £ in. or 5/36, and 
fix the pump with brass screws lo 
match put in From underneath. 

At 2 % in. from the front, of the left- 
hand water leg of the tank and J in. 
from the side (see plan) drill a jj in. 
hole, At the corresponding place on 
the tank top drill a J in. hole. Remove 
the spindle from the injector water- 
valve and take om ihe screwed top. 
Insert the valve body from under- 
% Conti/med on page 478 . 
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Austin-Walton's notes on Twin Sisters. 
Finally, he should join a model 
engineering society where there is a 
SLrong locomotive section; there he 
will find all Lhe help and advice he 
requires. 

Hull, Yorks. G, I. Helm. 

WHITING IT IIP 

Sir, —It was with considerable in¬ 
terest that I read Mr Powell’s letter 
and your footnote [Postbag, February 
28] concerning the difficulties of 
writing about the activities of model 
engineers . 

There must be many who would be 
willing to tell the story of their 
modelling activities, even if they were 
not prepared to write about them, 
likewise, there must be some model 
engineers who are- capable of recording 
those stories in the form of an article. 
L for onc } would be happy to cover 
an area within a reasonable distance 
of Chard—petrol restrictions would, 
of course* tend to hamper movement 
■ at present. 

Now if volunteers would communi¬ 
cate their willingness to be the subject 
of articles, it would only remain for a 
mutually convenient date to be 
arranged and all these unrecorded 
activities would be gathered in. 
Chard. Somerset. J, Handel. 

GRINDING OF MOWER 

Sir.— 1 was glad to read \\ C. 
Atkinson's letter [Postbag, February 
21] and I would hasten to assure 
him that 1 not only wrongly omitted 
mention of the essentiality of grinding 
the bottom plate, but also my loathing, 
on principle, of grinding in the Lathe 1 

However, with me this is only 
perhaps an annual job, and I think 
even Duplex 7 * attitude to grinding in 
the lathe is that it is permissible, 
given reasonable protective pre¬ 
cautions, 

I am interested to learn that the 
grinding is quite satisfactory when the 
cylinder is continuously rotated, prn- 
vided the axis of the' cylinder is 
above that of the grinding wheel, 
but this presupposes sufficient clear¬ 
ance between lathe centres and bed, 
Li any case* with an ML7, this is not 
so, and the use of false centres and 
raising the height of the cylinder axis 
ahove the lathe axis ate necessary, 
even if the cylinder is ground blade 
by blade. 

Fawkham, Kem, K. Stocker. 

Sm, Mr Atkinson [Postbag, Feb¬ 
ruary 21] cannot expect one seriously 
to take his statement that if the 


cylinder of a mower is placed-above 
centre of grinding wheel and that 
they are both revolved on their own 
axis, there will be ample back off. 
I contend that the whole depth of 
edge of each blade will be part of a 
perfect cylinder, it cannot be other¬ 
wise. 

To get 41 back off ’ + each blade 
must be acted upon separately, 
setting the mower axis either above or 
below axis of grinding wheel accord¬ 
ing to way mower cylinder is placed 
on its axis. 

The method of grinding cylinder 
blades and bottom blade as suggested 
is very bad, as one is producing an 
arc in the bottom blade to that of 
the cylinder blade which will in use 
tend to cause jamming. 

King's Lynn. John D, Elam. 

SHADING LINES 

Sir,—I n his Interesting article on 
mechanical drawing aids Duplex de¬ 
scribes a method of ensuring equal 
spacing of shading line*. I thought 
readers might like to hear of another 
method which perhaps is a little less 
complicated. 

The 45 deg. setsquare merely needs 
scribed lines parallel to Its edges, at a 
distance from'the edge equal to the 
distance between the shading. lines. 
T find two lines per edge quite 
efficient and provided the square Is 
reasonably trams parent it is very quick 


and easy to line up the line first drawn 
with that scribed on the square. Thus 
the square is moved over the drawn 
lines instead of away from them. 
Inking cannot be done this way but 
pencilling the shading first takes very 
liulc lime, 

Ashte&d, Surrey, A. K. Potter* 

SELF-SUFFICIENT 

Sir, Some lime ago I contem¬ 
plated buying a bungalow in the wilds 
of Dorset, and inspection failed’ to 
reveal mains of any sort. As T intended 
to make one room into a workshop 
everything would centre round this, 
so light, heal and power were required* 
Internal combustion engines were 
ruled out as fuel is expensive. 

I thought a slow r combustion 
Tortoise stove w r ouId take care of 
the heating; then I thought the same 
stow could also produce power and 
light if I put a flash steam coil inside 
Lhe stove to drive a suitable -engine 
and dynamo. 

The final scheme is: the above steam 
generator coupled to a double Tangye 
driving a 1^ kW d.c. generator (which 
I have). If ac. is taken from the 
generator it can he transformed to 
230 volt for motors and fluourescent 
lighting. 

Imagine being invited to an engi¬ 
neer's home with everything run by 
one of these lovely engines, 

Bath. Ft. A. Garrad, 
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neath, bending the pipe to the shape 
shown in Lhc draw r ingi3 J and attach 
to the soleplate by 3/32 in. or 3/48 
screws through the holes in the flange, 
tapping the soleplate to suit. Put a 
1/64 in. Hallite or similar gasket 
between the flange and soleplate. 
Solder the smalt bush for the spindle 
into the corresponding hole in the 
tank top and replace the screwed cap. 
The spindle can be left out until the 
tank' top is permanently attached, 
when it is screwed into the valve 
through the bush as shown. 

Od lhc opposite side* at the corres¬ 
ponding position in the olher water 
leg, drill a i in. clearing hole and 
fit the pump strainer to the soleplate 
in similar manner, with the gauze 
finger projecting up inside the lank. 
Use 9B.A. or 2/3C brass screws for 
attaching, with a gasket between the 
flange and soleplate as before. Bend 
the feed pipe as shown in the drawings. 

The bypass fitting is attached in 
like manner, the hole for same being 
drilled approximately 1 in. ahead of 
the pump valve box and 4 in. to the 
right of the centre line of the tank 
(see plan). Attach as before and then 
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bend the upper section of the pipe so 
that the end. of it comes just under the 
filler. This gives a visible check on the 
amount of water going into lhc boiler 
when the bypass valve is partly 
open. 

The union elbow r goes through a 
I in. hole drilled m the soleplate in 
line with the bypass fitting and a bare 
J in. to the Jcft of centre line. It is 
secured with the locknut and con¬ 
nected lo L ihe pump .valve box by a 
swan-neck of 5/32 in. pipe, w r ith a 
union nut. and cone at each end. As 
the delivery pipe from the hand-pump 
has to withstand boiler pressure, slip- 
on hoses, as used For feed find bypass 
connections, would be useless so a 
cycle-pump connector can be used. 

One end has a short piece of 5/32= in. 
pipe with j in, x 26 union nut and 
oone For connecting to the union on 
the engine attached to it. The other 
end- a longer pipe with £ in. x 40 
union nut and cooc for connecting 
to the union on lhe elbow r . The length 
of tins is determined by the length of 
the connector. The joints may be 
soldered or screwed as desired. 

%To be continued.. 
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Cejii.'nut^ from 25 March i957, p^es •Or? ta 4t>9 

L.B.SXp’s article on the old-time American locomotive this week 
deals with a Suitable tender for the engine with the larger boiler 


W hen I first erected a little 
straight railway line in the 
, back garden of my old 
home at Norbury it proved of 
great interest to three schoolboys 
who lived next door. 

Once when I was trying a partly- 
finished engine with a tender which 
belonged to another one* one of the 
hoys called out, “ Lummy, don’t she 
look scatty 1 ” and that non-U but 
very true remark would just about 
apply to a Virginia with the larger 
boiler and modern type of tab if it 
were coupled to the old-fashioned 1 
type of tender. I am, therefore* 
offering *ome notes and drawings for 
a tender of more modern vintage* 
There is no need to make any 
alteration to the frame, tender trucks 
pr any of .the running-gear' they will 
suit.the alternative tender body quite 
well. The soleplate of "this one can 
be made from a piece of 16-gauge 
sheet brass, hard-rolled for prefer¬ 
ence, 161 in. long and 6| in. wide. 
The corners should be rounded off 
to about 1 in. radius instead of the 
'big radii of the small tender. It is 
attached to the frame by pieces of 
angle in exactly the same way. 

Make it in one piece 

If a sufficiently long piece of 5 in. 
wide J8- or 20-gau ge sheet brass 
is available the sides and back of the 
tender can he made in one piece by 
. the uifethod described Iot the smaller 
one. Otherwise, make it in rwo pieces, 
each comprising one side and half the 
back with a bUlL-joinl in the middle of 
the back section. There is no separate 
coping to this type of tender, the extra 
height at each side of the coal space 
being part of the tender side sheet. 

To keep the side sheets perfectly 
flat 1 strongly advise cutting the brass 
sheet to outline with a mctal-picrcing 
or coping saw, smoothing off any T 
saw-murks with a fine flic. The corners 
at the back and the rounded from ends 
can be bent' over a piece of round bar 
held in the bench vicfin 

To keep ttie construction as simple 
as possible, there arc no actual water 
legs to die tank, although the appear¬ 
ance is O.K. Neither is the coal space 


made hopper-shape. To be quite 
frank, a hopper-shaped coal recess on 
a little engine is just a confounded 
nuisance from which to shovel up the 
little black diamonds when the engine 
is running; r And it far easier if the 
flat space extends the full width of the 
tender so that you can get the shovel 
underneath, the coal. This type is 
shown. 

The front plate is made from a piece 
of lb- or lB-gauge brass sheet, in. 
wide and 6$ in. long, which is bent 
at right angles at a bare ^ in* from 
each cud so as to fll nicely between 
the side sheets of the tank, and keep 
them parallel. 

Before fixing^this, cut a gap in it 
2 in, wide and 1-g-in* deep for the 



The gland for the injector 
water-valve. spindle] and ait 
alternative method of att¬ 
acking ike tender's coping 

coal-gale opening* At each side of 
this rivet a runner, made ih the 
same way as the runners described 
for the sliding roof of the cab. The 
gate itself is just a 'piece of = sheet 
metal (steel will do) cut to slide 
between the runners and furnished 
with a knob so that the fireman can 
lift it easily. 

The completed: front plate can be 
riveted in position, butting it up 
tightly against the semicircular front 
ends of the side sheets as shown in 
the plan. If the builder happens to 
be one of those good folk who delight 
in seeing a rash of pimples all over a 
tender he can put in as many rivcLs 
as desired and snap the heads on the 
outside of the tank sheet. This applies 
to all the riveting. 
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Personally T prefer a smooth sheet, 
like those on the old Brighton engines, 
and the cleaner-buys certainly liked 
to wipe smooth sheets instead of 
knobbly ones V 

TANK AND BUNKER 

Pieces of i in* x in. brass angle 
arc riveted along the lull length of the 
tank body at the bottom edges and 
also along the back. Similar pieces 
arc also needed to support the bottom 
of the coal bunker and the removable 
part of the tank top. To make certain 
that the “floor" is level my usual, 
dodge is to cut out a piece of card¬ 
board showing it!? height from the 
tank hotrom and the upward slope to 
the partition. This is placed in the 
tank body at each side and a line 
scribed along the upper edge of the 
template on the brass sheet. 

These lines must of necessity be the 
same height from the tank hotrom* 
and the pieces of angle arc riveted 
flush with them* The pieces of angle 
for supporting tEie removable pan of 
the tank top arc riveted along the (op 
and back at -fc in* from the upper 
edge. Another piece of angle is 
riveted to the back of the partition, 
as shown in the section* to support 
the front end of the removable tank 
top. 

The bottoms of the coal bunker and 
the partition are made in one piece 
from 16-gauge brass full 6£ in, wide* 
to fit nicely between the.tank sides, 
the length being 9£ in. Cut this away 
at each side at nno end, for £in, 
depth y leaving a tongue in the middle 
2 in. wide to fit the bottom of Ihc 
coal-gate opening. At 5 in* from the 
shoulders bend the sheet upwards at 
45 deg. angle, and at 2£in. above" 
that, hend it again vertically; see 
section of tank body. The angle for 
supporting the front end of the tank 
top is riveted .just above the second 
bend. 

Before screwing this down per¬ 
manently* erect the rank body on the 
soleplate: First drill a series of No 41 
holes at about l£in, centres, right 
along the bottom angles* both sides 
and back. Stand the body on the 
solcpJaLe in the position shown* with 
in, of the soleplate projecting at 
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Side and front ete- 
vaiions and plan of 
vtucinia’s \tentkr 


eacli side' and the front curves 1 in. 
from the front edge. Tack it in this 
position with a few Mohs of solder 
along the bottom; say one at front 
and back, and two at each side. 

rlx up a couple of extension drills, 
Nos 41 and 48, driving them imo 
holes drilled in the ends of pieces of 
it in- rod about 6 in. long. All 
broken ends of drills should be saved 
for making these very useful ex¬ 
tensions; in fact a broken end is far 
better for the purpose than a new drill 
as there will only be a short piece 
projecting from the extension rod. 

Using.-the holes in the angles as 
guides, make countersinks through 
all of them' on the solcplate; -drill 
through, with the long-necked No 48 
and rap .1/32 in. or 1/46. To drive 
the tap* take a piece of tube about 
6 in. long, of a diameter that will just 
go over the square on the shank of 
the Upland hammer the end down on 
to the flats 30 that the tuhe hcoomes a 
square-holed box-spanner. Put your 
tapwreftch on the'other ond, and the 
tapping hecomes a piece of cake. A 
taste of cutting oil on the tap will 
make it cut wonderfully easy. 

When all art tapped* put in brass 
screws—any heads will do—and. then 
solder all round the bottom and over 
the angles and sciewheada, jufsl as 
described for The smaller tender. The 
bottom of tt|c coal bunker can then 
be Jilted. Place it in position tem¬ 
porarily and make any adjustment that 
may be needed to the bends and 
width; remove it and drill a series of 
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holes at about ^ in. centres, 5/32 in. 
from the edge, along the level part 
and np the sides of the slope. Use 
No 46 drill and countersink the holes. 

Replace the plate, see that the 
tongue goes through the coal-gate 
opening right at the bottom so that 
tlie shoulders at each aide of it fit 
tightly against Lhe front plate, then 
make countersinks on the angles with 
the No 46 drill through the holes in 
the plate; follow through with No 53 
drill, tap/9B.A. or 2/56 and put 
countersunk brass screws in. 

, These are necessary in the present 
case as cheese or roundheads would 
catch the shovel. Sweat over all 
the joints and scrcwheiids with solder 
and donT forget to do the piece 
under the tongue where ii projects 
through the front plate. 

The vertical section at the back 
of the coal-bunker which forms a 
division-plate can either be soldered 
to the sides or fixed with a small 
piece of angle closo to the lop, at 
each side. 

REMOVABLE TANK TOP 
The cover over the rear part of the 
tank, is made from a piece of lb-gauge 
brass sheet measuring approximately 
^ in. x 11 in. It should be trimmed 
to fit nicely between, the sides, and 
ends. At l£ in. from the buck end 
cut a rectangular hole 2f in. long and 
1 in. wide, with rounded corners; 
and in it fit a filler with hinged lid, 
as described for the smaller tender. 

At 5/32 In. from the edge, all around 
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the plate, drill a series of holes at 
about l in. centres with No 48 drill. 
Put the plate in position* rfwke 
countersinks -through the holes with 
the 48 drill on the angles, drill through 
with No 53 drill and tap 9 BA. or 
2/56. Don’t pul any screws in yet 
as the top has to come off to fit the 
emergency hand-pump. 

The internal fittings of the'larger 
tender tank arc exactly the same as 
described in the previous instalment ' 
and may be fitted in approximately 
tlie same position in each case. There 
is, however, a slight variation in the 
fitting of the injector water valve. 
The spindle of this passed through a 
plain bush in tire top of the smaller 
tank, which was all right as it was 
well above water level; but in the. 
present instance it passes through the 
bottom of the coal bunker, and a 
plain bush would let water escape all 
the time the level was above the bush. 

A gland will, therefore, be required 
here and a section of a suitable one 
is shown in the detail sketch. Chuck . 
a piece of 4 in- brass rod in the three- 
jaw, Face* centre, and drill to a bare 
i in. depth with No 21 drill, Turn 
down -? c in. length to ± in. dia. and 
screw | hi. x 40. Part off at -ft in. 
from shoulder; reverse in the chuck* 
holding in a tapped bush, and turn 
£ in, length down to I-in. dia. Make 
a gland nut to suit from $■ in. hexagon 
rod, the some as a union nut. 

When drilfijig the hole in the sole- 
plate for the insertion of the water- 
valve, let the drill carry right on until 
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it goes right through the bottom of 
the hunter. The holes will then be in 
alignment—they couldn't very well be 
otherwise I 

After titling the valve, solder .the 
bottom part of the gland into the hole 
in the bunker bottom and before 
Inserting the spindle through it don't 
forget to j>ut the gland nut on ihe 
spindle, with a few brands of graph- 
ited yam inside it. Screw the spindle 
home, tighten the nut just sufficiently 
to compress the packing and there 
wonH be any leakage, 

COPING FOR THE SMALLER 
TENDTR 

'[Tie flared coping which is fitted 
around tins top of the smaller tender 
is made from a strip of IS-gauge 
brass 4 im wide and should be in one 
piece if a sufficient length is available. 
Tf not, the joint can be made in the 
middle of the back, same as the body. 
Most amateur metal workers find 
difficulty with the comers. If they 
were square, like many of the British 
tenders of the same period, it would 
be easy enough to mitre them, making 
the coping in three pieces with the 
joints at the mitred corners’ but 
Virginia's full-size relations had 
rounded corners to the coping. 

About the easiest way to reproduce 
these in the small size is first to bend 
the strip to the shape of the tender 
top, then put a piece of round rod in 
the hench vice with an inch or so 
projecting at the side of the jaws. 
Lay the bend over this and beat the 
edge nearest the vice with a hammer. 
This will stretch the brass sheet, and 
as the beaten edge will be longer 
thein the unbeaten one the strip will 
assume the desired splayed-out appear¬ 
ance. It only needs a little practice 
to make a neat job without any 
hammer marks. 

As a matter of fact I don't bother 
to make separate coping strips at all, 
I make the coping in one piece with 
the tender, one example being the 
tender for my Webb compound. The 
upper part of each side and back was 
bent over to the desired flare to 
within about £ in, of the comers, and 
these were then splayed out in the 
above way until they lined up with 
the straight sections. 

Another way would be to get a 
piece of hardwood about 3 in. square 
and 1 in. thick, plane off two adjacent 
sides to the required angle and file 
the corner to match. The strip could 
then be placed on this and carefully 
hammered into contact with it. The 
brass would need well softening before 


commencing operations, and re- 
annealing if it +; went hard 75 during 
the process. 

After forming the comers, the 
coping can be attached to the tank 
top by cither of the methods illus¬ 
trated.- Small brackets made from 
i in. strip brass can be attached to the 
inside of die coping at about 2 in, 
intervals, either by riveting or solder¬ 
ing, and the lower ends o t these can 
either be attached to the top plate 
of the tank or to the inner side of 
the tank sides. 

In the former case the coping 
comes away with the Lank lop if 
same is removed. In the latter, it is a 
fixture, and small clearances would 
need filing in the top plate to clear 
the brackets, A beading of 3/32 in. 
half-round wire, nickel-bronze 
(German silver) or brass, can be 
soldered around the top edge and 
another at the joint between the 
coping and the tender sides, as shown 
in the general arrangement drawing 
of the tender. A similar beading can 
also be used around the top edge of 
the larger tender. 

Beginners may find the following 
tip useful when doing the lasi- 
mendoned job r It needs neat solder¬ 
ing to preserve a good appearance, and 
the beading must be kept tightly in 
position when soldering; if It isn't, 
immediately the hot soldering-bit is 
applied it will expand and pull away 
from the.tender sheet or cojilng. I 
got over this trouble by making some 
weeny cramps from -fe in. square rod 
and 3/32in, screws. 

Soldering the beading 

The end of the beading was set in 
position and secured by otic of the 
cramps, then three more were attached 
at ahout in. intervals, holding the 
beading tightly to the tender side in 
line with the lop edge. Some liquid 
flux was applied along the top edge 
so that it ran between the beading 
and the tender side, and then the 
hot bit with some solder on it was 
applied to the same places. 

The solder sweated down between 
beading and metal, and when die 
spaces between the cramps were done 
the cramps were shifted along and 
the process repeated until the end 
of the beading was reached. Ihe 
places where the cramps had been 
attached were then soldered, thus 
making a continuous run. 

Any traces of solder along the top 
edge were filed off and any that had 
seeped through and were showing 
below the beading were scraped off 
with the ex>file scraper mentioned 
last week. When I use nickel-bronze 
half-round wire for beading I always 
leave it bright; the effect is pleasing, 
whatever the colour of the loco¬ 
motive. 


BOILER CLEADING 

Uninitiated folk usualb get mixed 
up with “ lagging” and “cleading.” 
Lagging is the wood strips, felt, 
asbestos mattress, or other material 
used to prevent dissipation of heat 
from a locomotive boiler* and clcading 
is the term used for the plates and 
bands which keep the lagging in place. 
At least, that was the way of things 
in my time on the L.B. arid S.C*R,— 
maybe they have other terms in use 
now.in the “motive power depots". 

Anyway* all the covering that the 
Virginia, boilers need will be a thin 
brass or copper plate over the firebox 
wrapper to hide the stay heads, and 
this can be fixed at the bottom edges 
by three or four ^ in. or 1/72 round- 
head screws tapped into the boiler. 
In addition* the smaller boiler needs 
a coned section to simulate the wagon- 
top between barrel and firehox 
wrapper. 

To get the exact shape of the piece 
of metal required* cut out a paper 
pattern and wrap it around the boiler 
so that it touches both the barrel and 
the top of the wrapper. Run a pencil 
around it and mark where it needs 
cutting, to get the ends square* then 
take it off and cut it at the marked 
lines. 

The result will give you the exact 
shape and size of tlie piece of metal. 
Cut this to the shape and size indicated, 
hend ir around the holler, and secure 
it with three or Four small screws 
underneath. Alternatively, bend the 
edges at right angles like a clip and 
put two ^ in. Twits through the 
angles, 

I make all my boiler bands from 
what is known in the metal trade as 
“ticket wire’\ Thus is thin brass 
strip about in. wide. The bands 
are made by simply bending a length 
of this around the barrel, cutting it 
at the overlap, bending the ends at 
right angles clip-fashion and putting 
a A in. bolt through. When attaching 
a band to a firebox I just fix it with a 
screw al the bottom on each side. 

^ To be continued. 




WIN A MYFORD 
SUPER SEVEN LATHE 

Orly a matter of hours are 
left for you to send in that 
entry for the competition in 
which you can win a Hyford 
Super Seven tathe. The com¬ 
petition closes tomorrow, 
Friday, April 5. 
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As the wooden-beamed brake gear on the 
tender of the full-size old timers is unsuitable 
for reproduction in J£ in. gauge, LB.S.C* 
describes a working modification which retains 
the original characteristics 


T he brake gear fitted to the 
tenders of Virginia's full-size 
relations was a really nobby 
box of tricks, reminiscent of the 
brakes on the old horse-drawn 
tramway cars. 

The brake shoes were east with three 
openings in each, like miniature wheel 
spokes, and were supported on each 
end of a huge wooden beam rein¬ 
forced by tie-rods. These were hung 
from brackets bolted to the centre 
part of the tender truck frames- two 
beams per truck—and the compen¬ 
sating year was arranged diagonally, 
the upper end of each actuating lever 
being inclined toward ihc Ml side of 
the tender. These ends were con¬ 
nected by a long pull-rod which ex¬ 
tended toward the front end of the 
tender terminating in a length of 
chain which was wound around the 
lower end of the brake spindle. The 
upper end of this carried a large 
raidiet wheel level with the tank top. 


A hand-operated pawl, pivoted to 
the tank top, engaged with the 
ratchet teeth. To apply the brake the 
fireman had to wind up the chain by 
aid of the cow's ho m handle, and 
to hold the brakes in the on* T 
position he had to knock the pawl 
ihto engagement. Hut liow he did 
this with both hands gripping the 
brake handle history doesn’t tell us. 

This arrangement would be useless 
iis a working proposition on a 3£ in, 
gauge job, so I have had to rearrange 
it. However, I have retained the 
general characteristics. Solid brake 
blocks are used, with slotted backs to 
accommodate the hangers which are 
slung from brackets bolted to the 
centre part of tlie truck. The beams 
arc of steel bar, with turned-down 
ends which serve as brake-block pins. 
A fork is attached to the centre of 
each beam; the front-end one carries 
the compensating lever, the upper end 
of which is anchored to a bracket 
a tso screwed to the truck centre. The 



back-end one carries the longer 
actuating lever. These two levers are 
connected near the bottom bv a 
torque-rod with a fork at each'end 
for attaching to tlie levers. 

The upper ends of the actuating 
levers are coupled together by a 
long pull-rod. Another pull-rod goes 
from the front one to a vertical arm 
on a brake shaft which is worked by 
a vertical brake spindle. It is screwed 
af the bottom to engage a nut which 
works between two horizontal arms 
at the end of the brake shaft. The 
latter is supported by a sheet*ncta] 
bracket attached to tlie underside of 
the soleplaUx 

The action is as follows: When the 
brake handle is turned clockwise the 
rut rises and pulls up the horizontal 
arm on the shaft, causing the vertical 
arm to move forward. This pulls the 
actuating arm on each truck towards 
the front of the tender, and the torque- 
rod at the lower part then pushes the 
front beam forward, applying the 
brake to the front wheels of tlie truck. 
When the torque-rod can move no 
further the rear end of it becomes a 
fulcrum for the actuating lever, the 
lower part below the torque-rod fork 
moving backwards. This takes the 
beam with it and thus applies die 
brake to the rear truck wheels. 


u 




Left: Arrange¬ 

ment of the brake 
gear aml t below, 
the. twfersto of e0ktAR 

the gear \l{i 3 l 


if*? 



ffjJI 

'"TO 

1 j 


"^=M 

i 


MODEL ENGINEER 


Light: The brake V& 
column and the T r,^ 

brake beam £ 

533 




1] APRIL IFJ57 





When lhe brake handle is lurried the 
other way lhe action lakes place in 
reverse, and the springs which connect 
the beams pull the blocks clear of the 
wheels. No ratchet gear or chain will 
be needed as the nut cannot slip on 
the screw. 

BRAKE BLOCKS, HANGERS 
AND BRACKETS 

It is possible thai cast-iron brake 
blocks will be available, with the 
slots for hangers cast in r Tf so* they 
will only need a slight clean-up with 
a file and drilling for the ends of the 
beams* which take the place of the 
usual hanger pins. The blocks can 
also be cut from mild-sLeel bar of 
Jin, X fin, section, the slots being 
formed by the same method as used 
for slotting forks. File the end of 
the piece of bar to the shape of the 
hack of the blocks then clamp under 
the slide-rest toolholdcr and slot 
il with a f in, saw-Lype culler mounted 
on a stub arbor in the chuck, Saw 
off sufficient to allow for the radius, 
then repeat operations until you have 
eight blocks. 

To form all the radii at one fell 
swoop scrihe a circle 2in, dia. on a 
piece of brass about i in. thick. 
Solder all the blocks lo ihis, with lhe 
edges to be radiused, touching lhe. 
circle, Bolt the assembly to the face¬ 
plate with the circle ru nning truly, 
then put a boring tool in the slide- 
rest and proceed as if you were 
boring an p eccentric-strap. Melt, the 
blocks off ihe plate* wipe off any super¬ 
fluous solder, and there are your 
finished brake blocks. The hangers 
lire filed up from J in. x $ in. mild 
sted and need no detailing. 

The hanger brackets can be made 
from i in. . x $ in. rod* brass or steel. 
Each pair is in one piece* 1& in, long, 
blot lhe narrow edge fin. wide and 
| in. deep by the method described 
for slotting crosshead shoes and 
similar jobs. File to the shape shown 
and drill for pins and fixing-screws, 
theu put the hangers in the slots and 
secure with pieces of 3/32 in, sitveT- 
steel or 13-gauge spoke wire driven 
through the lol and filed flush each 
side. 

The hangers should be free to 
swing. Each bracket is attached to 
the underside of the truck frame, 
level with the centre line of' the wheel 
treads, and secured by two 6 B.A. or 
4/36 screws run through clearing 
holes in the bracket into the tapped 
holes in the truck frame. 

BRAKE BHAMS ANI> 
COMPENSATING GEAR 

The brake beams are made from 
4 in. x l in. mild steel, each needing 
a piece a full in. long. Chuck 
truly in the four-jaw and turn down 
-jt in. of each end to 3/32 in. dia,. 


The levers, forks 
and bracket 
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screwing 3/32 in. or 3/48 just far 
enough to leave a full £in. of "plain” 
between the thread and shoulder. 
The distance .between the shoulders 
should be 3^- in. File to the shape 
illustrated. 

The forks for attachment of the 
levers are made from i in. square 
steed, Each is i in. long, one end being 
slotted, drilled and rounded off Just 
like a yalve-giear fork. The other end 
is slotted at right angles and to -fr in. 
depth; this end is fitted to the hrake 
beam, pinned to hold it in place, and 
then brazed. Opposite the fork drill 
a No 4S hole in the beam for the end 
of die pull-off spring. 

Both actuating and compensating 
levers are filed up from ^in. x J in. 
mild steel and drilled as shown. A 
bracket is required to hold the fulcrum 
pin which supports the upper end of 
the compensating lever. This is sawn 
and filed from 1 in. x J in. mild- 
steel bar to the shape and dimensions 
g^ven in the detail illustration. Al¬ 
ternatively, it could be built up* 
the forked section being made from 
Jin. square steel and the end piece 
from i in, X £ in, steel, the two parts 
being temporarily screwed together 
and the joint brazed. The bracket is 
attached to the centre of the truck 
frame by two 3/32 in. or 3/48 screws 
(see drawing of the compensating 
gear). The torque^rod is a-piece of 
£in, round steel, with a fork made 
from J in. square steel screwed on lo 
each end. 

The assembly and erection are very 
simple. Pin the middle hole in the 
compensating leveT to one end of 
the torque-rod and the actuating 
lever to the other by pieces of 3/32 in, 
silver-steel or 13-gauge spoke wire' 
pressed through holes in the forks 
and levers, and filed flush outside. 
The pins should be a press fit in the 
forks and free in the levers but if 
they are at all slack in the forks 
rivet the ends over jusi sufficiently to 
prevent their coming out. Put the 
top of the compensating lever in lhe 
slot in the fulcrum bracket and pin 
that too. The lower ends of both 
levers may. then be attached to the 
forks on lhe brake beams, either by 
pinning as stated or by little bolts 
made from 3/32. in. silver-steel or 13- 


gauge spoke wire screwed and nutted 
at hoth ends. 

The assembly should then present 
the appearance shown in the drawing 
of the compensating gear. To erect, 
all that is needed is to screw the 
fulfcrum bracket to the centre part of 
the truck frame. The rear tender 
truck is furnished with an exactly 
similar assembly. 

The final job is to put a brake 
hlock on the end of each hanger, 
lining up the hole in lhe hanger with 
those in the block; then slide the lot 
into position, with the screwed ends 
of the brake beams going through 
the holes in the brake blocks and 
hangers. Attacl the hanger brackets 
to the truck frame and pul nuts on 
the projecting ends of the turned- 
and-screwed parts of the beam outside 
the blocks. When these nuts are 
tight the blocks should be free enough 
to adjust themselves to the wheel 
treads, but not slack enough to lop 
over and ruh against the wheel treads 
when the brakes are off. 

An alternative way of assembling, 
which doesn't involve interfering with 
the springs and equalisers* is to 
attach the block-and-hanger assemblies 
to the beams before screwing the 
fulcrum bracket in place. rf the 
truck is laid upside-down on the 
bench a little judicious jerryw'iingling 
will get the whole issue inlo place, 
and it will only need the screws 
putting into the brackets to keep it 
there. Connect the two beams by a 
pull-off spring wound up from about- 
20-gauge tinned steel wire around a 
piece of t in. rod and looped through 
the holes in the beams. If the top 
of the actuating lever is moved in the 
direction of lhe arrow* both pairs of 
brake blocks should press evenly 
against the wheel treads, releasing 
immediately the lever is let go. Don’t 
forget ro “ ile the jints " as one of 
my early Footplate males used to say; 
bait keep the " ilc ” off the blocks and 
wheel Ircads I 

BEAKE COLUMN AND SHAFT 

The brake column and shaft, being 
self-contained items* can be used on 
both the ancient and modem types 
of tender. The amiDgcmenl illus¬ 
trated here is for the old one. To 
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mate the column chuck a'piece of 

1 in, round rod (brass or steel as 
preferred) in the three-jaw, face the 
end and drill as deeply as you can 
with a No 30 drill, Tum a hare ft in. 
length to ft in. dia. and screw Jin. x 
40; part off at lft in. from the shoulder. 
Reverse and rcdruck in a tapped 
bush held in the threc-jaw. Centre the 
other end and drill down with a No 30 
drill until you meet the previous one. 
Bring up the tailstock with a ccnLa- 
point in it to support the job while 
the column is turned to the shape 
illustrated. The exact angle of taper 
doesn’t matter a bean, but leave a 
full-diameter flange at the hottom* 
Then make a ftin + x 40 locknut to 

■fit the screwed part. 

The brake spindle is a piece of 
ft in. steel rod 4ft in, long* with 
fin. of fiu. thread at one end. A 
little boss lumed from fin. rod is 
screwed or pressed on to the other 
end and a No 49 hole drilled through 
the lot, into which is squeezed a 

2 in. length of l>gaugE spoke wire. 
Bend up both ends of this to form the 
cow's horns, and round off the ends 
so that the fireman won't cut hi& 
hands on theca. incidentally, the 
handle on the modem tender should 
have only one end turned up. 

Make .two collars from round rod, 
one fin. dia. and the other a bare 
7/32 in. t drilling both No 31. Push 
the ft in. one on the spindle just over 
halfway up, insert the spindle into 
the column and put on the other collar 
jusl above the end of the thread. 
Bring down the upper collar until it 
touches die top of the column, leaving 
the spindle just free to turn, then pin 
both collars in position with bits of 
thin wire, $uch as domestic phis, which 
will not weaken the spindle. Drill a 
fin. clearing hole in the soleplate. 



2 in. from the front end and 11 in. to 
the left of the centre line, insert the 
screwed end of column and secure 
with the locknut. f 

The bracket carrying the brake shaft 
is bent up from a piece of 16-gauge 
steel, ft in. wide and about 2ft in. long. 
If bent over a piece of ft in. bar it will 
<ome out just the right size. Round 
off the sides with r a file and drill a 
No 14 hole in each, ft in. from the 
lop* Ihen put a ^ in. parallel reamer 
through the two of them at once. 
These holes may be drilled larger and 
bronze-bushed if desired. (I don’t 
consider this necessary as the brakes 
are for ornameni only and the tender 
is too 1 ight to render it of any use for 
service stop*.) Drill tw o No 30 screws 
holes on the centre line between the 
sides. 

The brake shaft is a piece of 
round steel a full 1ft in. long. One 
end carries two horizontal amis which 
are brazed to the shaft with the brake 
nut between them. The arms are filed 
up from 16-gauge steel, the large end 
being drilled No 14 and the reamer 
being inserted only just far enough to 
make the hole a press fit on the shaft. 
For the nut chuck a piece of ft in, 
square bronze cod truly in the four- 
jaw; face the end and turn down a bare 

in. length to 3/32 in; dia. Part off at 
1 in. from the shoulder, reverse in Lhe 
chuck and turn a similar pip on the 
other end. Drill the block No 4& and 
lap to suit the brake spindle. Squeeze 
one turn on the shaft to -ft in. From the 
end, then the other on the extreme 
end with the nut between, the pins 
working in the a lotted holes as shown 


in the general arrangement drawing- 
I hen braze or silver solder the arms 
to the shaft* and be sure that they are 
in alignment. 

The other end of the shaft carries a 
lever to which the pull-rods are 
connected; this Is made exactly sim- 
ilar io those on the rocking-shafts 
ol the valve gear and all the dimensions 
are given in the drawing. The boss 
should be reamed a tight fit for the 
shaft. Push the shaft with the hori¬ 
zontal arms attached through the 
holes in the bracket, put on the bossed 
arm at right angles and pin it with a 
bit of ^ in. silver-steel or 16-gauge 
spoke wire. 

The easiest way to locate the as¬ 
sembly for erection is to hold the nut 
against the ^bottom of the brake 
spindle and turn the handle until the 
long arms are lying horiEontahy while 
the top of the bracket is tight np 
against the soleplate. Then set it so 
that the brake shaft is at right angles 
to the centre line of the tender (sec 
underside view) and the pins or 
trunnions on the nut are at the end 
of the slot nearest ihc shaft. * 

With a bent scribcr mark off two 
circles on the underside of the sole- 
plaie, Lhrough the holes in the bracket; 
swing the laiter out of the way* drill 
two No 30 holes in Lhe soleplate at 
the marked places, scrape off any 
burrs* swing the bracket back and 
secure if with two ft in + or 5/36 screws 
and nuts. When the handle is turned 
the nut should run quite freely up 
and down the screw* operating the 
shaTt easily. 



THE PULL-RODS 
The front pull-rod is merely a 
piece of ft in. silver-steel or drill rod 
(better than mild steel for this poirposc) 
approximately 4ft in. long, screwed 
at each end and furnished with a 
couple of forks or clevises. The 
exact length of the finished pull-rod 
between the centres of the holes in 
the forks is obtained from the actual 
job. Screw up the brake nut until it 
is about ft in. from the collar and 
push the top of the. actuating lever on 
the leading truck in a forward direc¬ 
tion until the brakes are hard on, 
(Continued on page 549 ) 
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The information I have collected 
from model engineer articles gives 
little or no information to help one 
design the most efficient engine 
without the £ * trial and error " system 
being necessary/ The article by Mr 
H. Nicholls of. February is very in¬ 
teresting, but I fail to understand the 
260 p.s.i. on one side of the piston 
and 150 p.s.i. on the other side when 
□sing compressed uir, Why the back 
pressure ? 

In November 1952 Mr Corbett 
gave us a drawing of an engine with 
the working cylinder of lesser bone 
than the displacer cylinder, and during 
November 1954 Mr Manley supplied 
particulars of a large fan engine 
quite the reverse. 

My best information comes ^from 
an article by a reader a few weeks 
ago (T have mislaid the number) who 
has emphasised the necessity of 
“trial and error” by instructing one 
to have an experimental adjustable 
crank in order to arrive al Lhc correct 
stroke and, consequently, an adjustable 
con-rod to adjust the clearance when 
alteration is made to the stroke* 

It is evident that this reader was 
careful not to over expand the air 
contained in the system aa, with a 
piston open at one face to the atmos¬ 
phere, an adverse pressure would 
exist before Ihe crunk turned the 
bottom centre. 

To pass the air at pressure through 
the cooling end of a displacer cylinder 
before it acts on the working piston 
appears to be wrong, but we should 
be able Lo alter that cycle, although it 
appears to be accepted as standard 
design, 

Fleetwood, S, McGregor, 


PUT THEM IN CHAINS! 

Sir,— The correspondence concern¬ 
ing static electricity reminds me of a 
very peculiar case of disturbance to 
television through this cause. 

The disturbance took the form of 
flaslies on the screen at about five- 
second intervals and only occurred 
between the hours of 7.30 and 9 p.m. 
during cold weather. 

Every conceivable source of inter¬ 
ference was explored* Experts (amat¬ 
eur and Post Office) were called in 
but still the trouble persisted. 

The family were wont to settle down 
to watch the programme about 7.30 
p.m. and usually stayed viewing until 
the station dosed down. It was while 
spending a weekend with them that I 
observed that the trouble ceased at 
the time ihal Granny retired to bed. 

Granny was an old lady of 75 and 
like many old people she suffered 
from the cold and also did not hold 
with new-fangled televisions; so she 
used to sit in from of the fire nursing 
her old cat, Nonas, 


T eventually discovered that the 
interference was due to the static 
discharges caused by her stroking the 
cat. 

We obtained IS ft 9 Jin, of brass 
chain, took a couple of turns round 
the necks of Granny and the cat, 
soldered the free end to the nearest 
rising water main and efficiently 
earthed them I 

No further trouble of a static 
nature was encountered. 

Sheffield, JO. JT. Gordon Hall* 

PATNIING “PETROLEA” 

Sir,— With reference to the query 
by C.G.R., Carlton, Victoria, Austra¬ 
lia* on painling Petrokc r [Readers 7 
Queries, March 21], I would poinl oul 
that the inside of the cab was painted 
brown. 

The Inside of the main frames, 
motion plate and crank-axle were 
light straw. The coupling rods were 
bright red, the wheels were blue with 
black tyres and a red 3ine and the 
axle ends were black, outlined with a 
red circle. 

In the instructions for building this. 
engine no mention was made of the 
fact that no edging or running-board 
was provided along the rides of the 
tender—it was not possible to walk 
or clamber round it; unless at a 
platform the only way to get from the 
cab to the back of the Lender was over 
the coal or down on the ballast, and 
this applied to all Holden’s tenders, 
Braintree, Essex. W. B. Hart. 

Sir,— Your reply to C.G.R. omitted 
to mention that the driving-wheel 
splashers had a wide brass beading 
which, with the copper pipe of the 
boiler feed, was always brilliantly 
polished. 

The coupling rods were painted 
vermilion with bright-steel eyes, and 
the guard irons, also in vermilion, 
made the engines of this class a lovely 
sight irf sunshine. The name was 
painted in large white letters in an 
arc on the leading splashers. 

I have done a good deal of research 
into the details of Peirolea and I have 
painted several portraits of her. 
More than 100,000 of these were in 
circulation about 25 years ago in the 
form of a cigarette card ! If C*G.R* 
would like an accurate layout, he 
might care to get Into touch with me 
through MODEL ENGINEER. 

Welwyn Garden City, 

Herts, R. Barnard Wav, 

BEGINNER'S PLEA 

Six,—L.B.S.C.’s article tf A Question 
of £ s. d,” [of March 7] IboLh fascin¬ 
ated Bud tantalised me. 

I am a beginner at steam locomo¬ 
tive building, with no lathe, but a 
kitchen tabic and much enthusiasm. 


I started reading modet, engineer 
about IS months ago hoping to find 
articles on the building of fairly 
simple gauge O locomotives. Except 
for one* which L,B.S,C. admitted 
was only a toy/there has been nothing 
but references to delicious engines. 

So I had to design my own first 
attempt, named Sir Thus* Thumb, It 
is a 2-2-0 of. (believe it or not) quite 
good, Britannia-ish appearance. It 
has outside oscillating cylinders, re¬ 
versing gear and lead pistons (which 
were cast in the cylinders). The boiler 
has a firebox* two water-tubes* one 
internal flue. It is spirit-fired from a 
tank in the tender. 

After every conceivable blunder the 
engine was finished—and it worked ! 
y li can haul 12 or more Hornby trucks 
and coaches at ever-increasing speed 
for aboul 25 min. non-stop. Lack of 
adhesion is the worst fault. 

Although most of your readers are 
experienced chuck-in-thedhnee-jaw- 
facc-off men, 1 can’t help thinking 
there may be a generation of new 
chaps, like me* who have missed the 
bus but would be overjoyed if some 
of the now-unobtainable " words and 
music M on beginners 7 engines could 
be reprinted. 

Didcot, Berks. Roger R. Anscombe. 


VIRGINIA ... 

Continued frwri 528 

The distance between the centres of 
the holes in the actuating lever and 
the vertical aim on the brake shaft 
when in these positions is the length 
of the pull-rod between the centres of 
holes in forks. 

The rear pull-rod is similar to the 
front one except that the front end 
carries a fork, the jaws of which are 
wide enough to embrace those on the 
bEick end of the front pull-rod as 
shown in the underside view'. Details 
of this fork ore shown in one of 
the small sketches. If both seLs of 
brake gear have been made exactly 
alike tlie length of the pull-rod be¬ 
tween pinholes in the forks should 
he the same as the distance between 
truck centres* viz. iS in*. But check 
this off by holding both the actuating 
levers in the “ brake on ” position 
and checking the distance between 
the pinholes in their upper ends. 

The front end of the leading pull- 
rod and the rear end of the back one 
may be pinned to their respective arms 
or levers by pieces of 3/32 in. silver- 
steel or drill rad—the same as those 
in the compensating gear. Bui a boll 
made from the same material* screwed 
at both ends and furnished with nuts, 
should be used for the wide-jawed 
fork as illustrated, 

% he continued 
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This article concludes LB.S.C/s in¬ 
structions for building the Interest¬ 
ing old-tfme 3| in, American engine. 


L ittle moke remains to be 
done to complete the job. 
I mentioned last week that 
the brake gear described for the 
smaller tender could be applied 
to the larger more modem one, 
and the only variation needed 
would be m the position of the brake 
column. This is fitted in the same 
way, through a hole drilled in the 
solcplate at If in. off the centre¬ 
line, but it will have to be set 
nearer to the front of the tender 
as there is no coal recess and the 
tank extends almost the full length 
of the tender body. 

Drill the hole about } in, ahead of 
die front plate, which will allow for 
the easy operation of the brake 
handle, Don't forget that the handle 
only has one end turned up. 

The brake-shaft assembly is fitted 
in the same way, being located at the 
bottom of the brake spindle, and the 
same method of gelling the length of 
the leading pull-rod is used; but turn 
the shaft a complete half-turn so 
that the arm to which the pull-rod is 
attached hangs down and the actuating 
arms point forward, This will allow 
the assembly to be fitted behind the 
centre Line of the brake spindle, pnd 
will give more room for the job. 

If the feed pipes get in the way, 



bend them to clear; the pull-rod can 
also bo set up a little if it runs foul 
of the bottom of the leading bolster. 
Anyone wishing to set the brake 
column nearer to the side of the 
tender can easily do so by lengthening 
the brake shaft and bracket to suit' 
put it any place you fancy, provided 
the pull-rod ami is kept on the centre 
line of the tender. If U isn't, there will 
be trouble on curves. In the central 
position, the flexibility of the rods 
allows for truck movement, 

TOOLBOX 

Idle front, bottom and back of the 
Loolbox can be made from a single 
piece of thin brass, about 22-gauge, 
measuring 4£m. x 2} in. Mark 
this oul^ as shown, and bend on the 
dotted lines. The sides are cut from 
the same kind of material, soldered 
in flush with the ends. The top is 
another strip, £ in. wide, which 
should overlap the box at each end by 
1/32 in. This can be soldered in 
place. 

The lid is the same length, but 
im. wide, and it is attached bv two 
little hinges, which should be 'small 
and neat. The way I made those on 
my L.B. and S.C.R. Grosvenor was 
to cut two pieces of very thin brass 
to the width desired and bend them 
around a blanket pin, so that when 
viewed endwise they looked like 


Left : Details 
of the toolbox 
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very thin split-pins (see illustration) 
They were squeezed up very tightly 
in the bench vice, so that the'heads 
were a & near circular as possible. 

As they had several serrations, I 
cut them with a small milling-cutter; 
but those for Virginia are of the tongue- 
and-slot pattern, so all that is necessary 
is Lo file away the dotted parts to 
form the longue and slot. The longer 
piece is filed to the shape shown and 
can be either riveted lo the lid or 
soldered; the same applies Lo the 
shorter piece. The hinge-pin is a 
piece of wire of the same thickness as 
was used for forming the hinges. 

Dxil I a co uple of holes in the bottom 
of the box 'with a No 41 drill, place 
in position aL the back of the tender, 
run the drill through ihe holes and 
make countersinks on the soleplate, 
follow with No 48 drill right through, 
tap 3/32 in. or 3/48 and put a couple 
of screws in, which will hold the box 
securely. Keep a couple of 5/32 in. 
split-pins in it; then if you drop one 
in the long grass when coupling engine 
and tender on the dub track H will 
save a time-wasting search ! 

TENDER STEPS 

Some of the old full-sizjc engines 
had wooden sleps—they seemed to he 
mighty fond of wood construction 
in days of old—but they wouldn't 
be much use in in. gauge. 

The treads are made from 13-gauge 
steel, the upper steps being ! in. wide 
and the lower £in. wide; all are 
£ in. long. The outer ends are 
rounded off. The supports arc made 
from strips of 3/32 in. steel a full 
£iri. wide. 

Ihe easiest way to assemble steps 
and supports is to bra*e them; and 
I expect beginners will winder how 
on earth they are going to get the 
steps to stay in place while the brazing 
job is under way. Well, there are 
tricks in every trade. 

All that is required is a simple 
jig for holding the steps. A short 
bit of £ in. ¥- f in. steel would do 
fine. File or mill two 3/32 in. slots 
in it at 1 In. centres* one a little deeper 
than the other, jam Lhe step-treads 
into the slots with the squared edges . 
outwards and level with each other, 
and lay them in place on the supports. 
These can be taught good manners by 
laying them parallel at the right 
distance apart on a piece of asbestos, 
and putting pins at each end to prevent 
side movement, 
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Apply some wet flux, heat the lot 
to bright red and touch the joints 
with a bit of soft brass wire about 
16-guuge, or a -&■ in, Sifbrunze rod. 
Let it Form a little fillet between tread 
and support, Quench in cold water 
when the redness has gone and trim 
with a file if necessary, after pulling 
off the jig. 

The supports are attached to the 
frame sill, dose to the Trout end, as 
shown in the general arrangement 
drawing of the tender. The rear one 
can be screwed direct* but the front 
one will come just where the curved 
part begins and the support will have 
to be twisted a little to make it bed 
nicely against the sill. 

In a drawing of a full-size lender 
of this type, wlueh I have here at the 
present minute, the front support not 
only has a twist in it but two offsets 
as well, I should say that the crafts¬ 
man who forged up that merchant 
was certainly some blacksmith—and 
Fd dearly love to know what he said 
about the draughtsman responsible 
while he was doing the job 3 

The modern type of tender can be 
furnished with the ordinary type of 
steps made from 16-gauge steel sheet, 
the bottom tread being bent at right 
angles in one piece w r ith the back. 
Support. The upper Step Can be 
riveted to the back, or brazed, as 
desired. The dimensions are the 
same as the old-fashioned pattern 
shown, so no separate drawing should 
be necessary. Alternatively, the step- 
ladder pattern can be used, both 
rungs and sides being made from 16* 
gauge steel with brazed joints ^ 

The sides should be the same length 
as the old ones shown, and a full £ in. 
wide. The holes for the rungs should 
be drilled No 52 at ^in. centres* 
starting at iV in. from the bottom, 
and the rungs (of T6-gaugc spoke 
wire) cut to about £in, and pushed 
through, the sides being set at £in. 
apart. Braze the rungs where they 


project through on the outsides of the 
supports and file the projections 
flush with the sides. This process 
makes neat little Ladders. 

OOUPLLNG OR DRAWBAR 

The drawbar between engine and 
tender can be filed up from a piece 
of £ in. x £ in. mild steel to the size 
and shape shown. The engine end is 
drilled £ in. clearing, and attached 
to the bracket screwed to the drag 
beam by a turned boh made From 
t in. hexagon steel rod. The screwed 
part of this is fin. long and is 
threaded 5/32 in, x 40, a nut to suit 
being made from the same material, 
I have shown it inserted from the 
underside as it can easily be inserted 
that way without disturbing anything, 
and as long as the threads are fairly 
tight it stands no chance of coming 
adrift. 

The nut takes no strain but merely 
prevents the pin from coming out; 
the pin itself takes the pull. However, 
anybody who wants to pul it in from 
the top can do so by drilling a hole 
in the cab deck just big enough to let 
the bolt-head go through; it can be 
located by putting a f in. drill through 
the hole in the bracket from under¬ 
neath and drilling up through the 
deck, afterwards enlarging to the 
correct size from above. 

The lender end of the drawbar 
fits in the slot in the bracket which 
is attached to the front end of the 
tender frame and is secured by a 
commercial 5/32 in. split-pin for reas¬ 
ons mentioned earlier; but there is 
no objection lo the use of a turned pin 
by those who like to take the trouble 
to turn it t The turned pin won*t 
do the job any better, though. 

Current for the electric headlight 

I promised to show how the electric 
headlight specified for the modern¬ 
ised Virginia could be supplied with 
“juice,” and here is a diagram 


showing a simple arrangement utilis¬ 
ing an ordinary torch haitery of the 
flat pattern. These have three cells 
and are rated at v.' The bulb 
in the “ pencil ” lordh will probably 
be only 2\ so it will have to be 
changed to suit the battery unless a 
large battery of the two-cell type, 
such as a cycle-lamp battery. Is utilised. 
This would be rather awkward to 
lit under the Lender without being 

unsightly. 

The battery is attached to the under¬ 
side of the soleplate, behind the rear 
bolster, by two clips made of rliin 
springy brass screwed to the sole- 
plate, Two brackets made from 16- 
gauge brass strip are also screwed 
to the soleplate in such a position 
that they make contact with the 
strips on lop of the battery. The 
bracket contacting the short battery 
strip (the negative pole) is left plain, 
but the other one carries an insulating 
bush made from fibre or ebonite, 
with a 3/32 in. brass screw through 
the middle and a nut and washer on 
the back, to which an insulated wire 
is attached. This goes to a switch in 
the engine cab T 

Uncoupling connector 

To enable the engine and tender to 
be' uncoupled, a connector, which 
merely consists of a plug and socket, 
is inserted in the wire at the drag beam, 
The plug is a little brass split-pin, 
and Lite socket a short piece of brass 
or copper tube. As they are not 
insulated they should, hang clear of 
the engine frame; but for perfect 
protection a short length of rubber 
tube could be slipped over them. 

Unless a very small switch of the 
usual pattern can be obtained, one 
can be made as shown In the detail 
sketch. The disc is a piece of £ in. 
fibre or ebonite, the contact stud 
being an ordinary' cheesehead screw 
with the head turned thin, ft goes 
through the insulating material and 
has a nut and washer on the hack. 
The lever is made like a tiny throttle 



lever and is pivoted on a similar 
screw; it in. screws are fitted, one 
each side, to act as stop pins For limit¬ 
ing the travel of the lever. 

Left : Wiring diagram for the ehctrlc light 
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The complete switch can be at¬ 
tached to the side of the cab by a 
brass bracket screwed to the back 
of the insulating disc, but file a 
clearance in the bracket for the pivot 
screw of the lever, otherwise you’ll 
get a 11 dead short” on to the engine 
frame as this is connected to the 
negative of the battery, Milly 
Amp " is the quickest thing on earth, 
hut also the laricst—she alwtiys takes 
the shortest way home 1 By the same 
token, as Pat would remark, set the 
switch far enough away from the cab 
side to avoid the contacts on it 
touching the jnetal* 

The wire from the stud on the 
switch to the headlight can go along 
under the running-board out of sight. 
A neat way of doing the job would 
be to use a 3/32 in* Lube for the 
handrail, instead of solid rod, and 
run the wire through that. The best 
kind of wire to use would be the 
enamelled kind used for winding the 
field magnets and armatures of very 
small motors. I used this on my 
2-6-G-4 Annabel for connecting the 
wee turbo-generator to ihc head- 
jlght* after f found that ordinary 
insulated wire soon developed bare 
places. 

The insulated wire would be- awk¬ 
ward to thread through a hollow 
handrail, whereas the enamelled wire 
slips through easily. . The working 
headlight, whether oil tm the old- 
time engine or electric on the modern¬ 
ised version, is well worth fitting as it 
gives a realistic effect when the engine 
is running in the dusk of evening 
or at night. 

FAINTING 

The early American locomotives 
were often highly decorated. Tn 
many cases the boilers were left the 
natural steel-blue colour of the 
cleading plates and the boiler-bands 
were of polished brass. When the 
whole lot was given a dose of oil or 
tallow, and rubbed off, the effect 
was very pleasing* 

Smokcboxes were black, owing to 
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the heal, but cabs and tenders were 
decorated like gipsy caravans, often 
with elaborate lining, or striping as 
it is called in U.S.A. The wheels 
were usually red or yellow and the 
bosses Were lined out. 1 am not 
offering any specific suggestions as to 
how Virginia should be painted; 
T am content to leave that part of the 
business to suit the tastes of individual 
builders. 

The modernised version should be 
all black. Why this funereal and 
sombre finish superseded the original 
colourful appearance was prohably 
an anticipation of what happened in 
the later years of the first grouping 
of the rail wav's of Great Britain when 
certain folk, whose souls did not 
rise above statistics levels, decided 
that as long as locomotives could 
pull trains’ aud earn dividends it 
didn't matter what they looked like, 
or even if they were clean. 

Another factor was that, in the 
early da^s, both in U.S.A, and G,B, 
each engine had its own regular driver 
and naturally he took a pride iu its 
appearance. All enthusiasm was 
killed by the 41 common user ” stunt, 
which incidentally sent maintenance 
costs soaring. It is interesting to note 
that the “ new toys,” the diesels, 
are usually decked out in pretty 
colours ! 

Heat resisting 

Whatever colour is adopted for the 
little engine, Lhe method of application 
is the same. Wliat 1 do is to give the 
w r hole bag of tricks a good wash¬ 
down with some perm I to remove all 
the grease and oil; then when dry 
1 paint it with a good brand of cither 
heat-resisting enamel or a synthetic 
hard-gloss paint, such as Valspar, 
Sol or any similar well-known brand* 
I donT use underrating nor bother 
about rubbing down; my locomo¬ 
tives are intended to do hard work 
and not to be showpieces, and as long 
as they look clean and reasonably 
smart I am satisfied. 

A trick I usually work u> make sure 
that the paint on the boilers doesn’t 
go soft the first time steam is raised 
is to fill the boiler before applying the 
colour and then heat the water almost 
to boiling-point by the aid of a small 
gas-burner in the firebox. 

If the heat is kept up for several 
hours, arid a tunnelof stiff brown 
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paper placed over the engine to keep 
off dust as much as possible, the paint 
w ill +( set hard ” and not even splashes 
of hot oil will affect it. After a run, 
a rub with a soft rag restores its 
pristine beauty and* to quote a well- 
known advertisement, “ the more you 
rub it, the better it looks." 

EPILOGUE 

Well, I guess that ls about all there 
is to say about little Virginia, ft lias 
been rather a task m some ways to 
give fully-detailed drawings and in¬ 
structions for building a small edition 
of a type of locomotive that I have 
never seen, and at the same time to 
guarantee that il will do the job 
given average workmanship. 

I have Forney’s Catechism of the 
Locomotive and McSIiane’s The Loco¬ 
motive Up-to-Date (which it was 
when published in 1899 !) and both 
these books give plenty of information 
about the full-size 4-4-0 engines of the 
period; but a slavish copy of a 4ft 
BJ in. gauge job would be ^absolutely 
useless as a really efficient working 
proposition in 3$ in. gauge* 

f have found by practical experience 
that to get the best results the engine 
must be designed to suit the gauge; 
and it may interest those critics whose 
letters appear from Lime to Lime in 
Postbag that this has been endorsed 
by the several eminent chief mechanical 
engineers who have honoured Lil Lie 
Swindon or Little Crewe, as tliey call 
it, with a visit and have tried out my 
locomotives for themselves on my 
own small railway. They found no 
fault with my original drawings. 

No complaints 

T have had a considerable amount of 
correspondence from various good 
folk who are building the engine and 
up to the present there have been- no 
complaints; the job seems to be 
progressing smoothly and judging by 
lhe sales of castings and material 
there will be quite a fleet of the old- 
timers taking the road in due course. 
I rather think that some of them will 
be capable of showing their more 
modern sisters how:to perform the 
pull-and-go ucl I 

When the valve gear is O JC and set 
correctly, and the boiler can supply 
the steam, the only limit to tractive 
effort is the bite not the weight—of 
the coupled wheels on the railheads; 
and^ speed is only governed by the 
ability of the engine to stay on the 
rails. Just as a miniature racing 
automobile can travel as fast as a 
full-size one, so could a little locomo 
rive if it would stay on Lhe line* 

It is more than likely that some 
critics will scoff at this assertion, just 
as they did when I first asserted that 
a 2} in. gauge coal-fined locomotive 
^ Continued on page 586 
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each buoy and its correct position in 
relation to passing other competing 
craft. Mechanical ability would also 
enter into the scoring and the still 
of the “captain" bringing his craft 
home. 

2. A reliability and distance trial. 

If judged on 1engi.li of running time 

and distance travelled such might well 
have a tendency to interest the internal 
combustion brethren. It could tempt 
them to build larger and more sea¬ 
worthy models and perhaps slow- 
running marine engines similar to 
the Bolinders and Palmers. These I 
believe are built In two-cylinder models 
and run on l lie two-stroloe principle, 
Is it too much to anticipate a model 
marine engine designed to run on 
paraffin ? 

3. A manoeuvrability trial for power 
boats equipped with radio control. 

Such a contest might require a 
boat to come alongside a dock, to 
reverse out of its position and steam 
away again. Perhaps* it could pick 
up some small floating object iff a 
scoop net attached first to the port, 
then to the starboard side and execute 
„ turns within a given radius. Natural 
weather conditions would have a 
tendency to stiffen competitive con¬ 
ditions. A really tough test would be 
to require certain of the manoeuvres to 
be executed when in reverse. 

I always enjoy reading your journal 
whenever it arrives Stateside. \Jow r 
that you oiif including articles on 
boats it is doubly interesting. 

Buffalo, U.S.A. John U. Cockjn. 

FIARTHTNG HANGER 

Sir,—I have made a drilling machine 
from Cowell's castings, fixed and 
travelling steadies from scrapj and 
recently an adjustable grinding resL 
with my own improvement of wing- 
nuts to avoid searching for the 
spanner. Moreover, wlien the wing- 


nut is tightened the rest docs not tilt 
from the angle set by the gau^e. 

With regard to the subject of 
eanhing electrical apparatus, a neigh¬ 
bour was nearly killed recently when 
carrying a properly earthed hand- 
drill in one hand and the cable (in a 
bundle) in the orher. ^The cable was 
attached by a three-pin plug to the 
mains, and T presume there was a 
leak in the cable. 

The point is that if die drill had not 
been earthed he would not have 
received the shock, as he was indoors 
and standing on lino and there 
would not have heen a parh to earth 
for the current. 

Is if not a fad lhat an earthed tool 
is sometimes as dangerous to touch 
as a water-pipe, if there is any chance 
of touching the other hand on a 
live wire 7 

Bournemouth, Hants, E H Davies. 

MAKING A PANTOGRAPH 

Sir,—A fter reading Duplex’s article 
“ Mechanic;!] Drawing Aids ” [mudi-l 
lwginklk, February 14] which shows 
a pantograph, I decided to try and 
simplify mailers a little as I have 
□o means of metal turning apart from 
carbide tooh; on a wood lathe. 

After trying notmal screws and 
finding the joint too free I sorted 
through my junk box for ready-made 
bearings. I finally settled for arms 
made from very dry maple floor- 
boarding, ripped to suit bearings 
(see drawing), with small ball-races 
taken from a bombs!ght, although 
any other small race would have done, 

Th-jse were made a press tit in 
holes bored in the arms and a smear 
of resin glue secured them. 

The pivots were made from the 
same material, the bearings being 
fitted to these with a woodscrew r 
with a countersunk head fitting to the 
slight bevel in the inner part of the 
race. A small washer was fitted 
between the race and the arm for 
clearance. 


Providing sheet metal is available 
for the pivot points, countersunk 
metal thread screws can be used and 
tightened up solid, leaving the race 
fme 

York H E. Rudd, 


L*B*S*CVs NEXT 

Sir, —Apropos LJB.S.CVsnext loco¬ 
motive serial—what about one of the 
Lfina Locomotive Company’s famous 
Shay engines ? They will " turn on a 
dime ” and pul Hike nobody’s business* 
and it would be a popular serial with 
the American and Canadian readers. 

I feel Lhat Virginia was a welcome 
break from the- usual run of British 
locomotives, for with nil that is now 
“ on file” almost any of the modern 
British locomotives could be built 
from L.B.S.C.’s previous gen. 

Alternatively, why not—if we must 
revert to a British prototype—give us 
the know-how on a Beyer-Pcaeock 
Garrett urljculuied? 

Either of the above suggestions 
have the merit that the resulting 
product would be a great puller and 
yet smile at sharp curves. 

Edinburgh, 3. W, Loch Ktdston, 

Srs,—I'm with John Rennet in that 
it is time for a narrow-gauge locomo¬ 
tive. 

A 5 in. gauge is too large; I agree 
with J.N.M+ 1 don’t think a 3^ in, 
gauge model of a narrow-gauge would 
be too large for those who normally* 
prefer 5 in. gauge. On a smaller scale, 
in 2^ in. or 1* in. gauge ir would suit 
the average model engineer and help 
ro revive the smaller gauges. 

I prefer Taliesin Lo Prince on the 
Fesliniog Railway* which would be 
quite a size. But there are other 
locomotives which are suitable. 

The Talyllyn* Vale of Rheidol, 
Ravenglass and Eskdalc, and U>e 
Romney* Hythc and Dymchurch 
would provide suitable prototypes. 
Let’s have a change from 4 ft 3^ in. 
Ashford, Kent. C, E. Carter. 


VIRGINIA . . . 
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could haul a living load and keep on 
doing it; but it has been proved. 

Some years ago when the miniature 
motor-racing fraternity were clocking 
“full-size” speeds a correspondent 
fold me dial for the sake of curiosity 
he had tr ied a 3^ in. gauge locomotive 
On a test stand with the flywheel 
removed from the axle of the friction 
wheel. This put the engine on the 
same footing as the little raring cars, 
which of course always run “light 
they never haul a load. With SO lb. 
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boiler pressure* full regulator and 
25 pcr cent, cut-off, the driving wheels 
spun at a rate that would have knocked 
up 86 m,p.h. had the engine been on 
the rails. 

I don’t know wltai the maximum 
safe speed of a 3iin. gauge locomo¬ 
tive would be on a straight line, as I 
don't build them for the purpose of 
testing to destruction, bur an engine 
built to my design* running on a 
continuous track and hauling its 
owner, attained a speed of just over 
18 m.p.h,, then jumped the road at 
the entrance to a curve and crashed 
dean through a featherboard fence, 
All the damage it sustained was a 
distorted smokebox front and a bent 
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comer of the buffer-beam. The owner 
was not so fortunate, as he got a 
lacerated arm and a dislocated 
shoulder. 

So* for the present, ** Goodbye, 
Virginia,” as fhe song said; Til bear 
[ji mind the requests for a few hints 
on a larger version but I would remind 
those interested that blueprints can 
be obtained for Wall Disney’s Lilly 
Belle , a 1\ in + gauge locomotive of 
the same type, which was illustrated 
and described in this journal some 
time ago* 

However, she differs in many 
respects from your humble servant's 
practice, thouch she could easily be 
modified to conform with it + [T 

.Ifl Ab*Rll, 1957 
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